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INSTITUTED, 1831. 



This Society meets on the seeond Wednesday in each month, 
from November to June, both inclusive, at eight o'clock p. m., 
for the reading and" discussion of Papers on Geological sub- 
jectSw The Meetings are held ii> the new Museum Building, 
Trinity College. The valuable Museum of the Society has 
been incorporated with the Univerrity Museum. The Society 
possesses a small but useful Library, and a valuable collection 
of Maps and Ckarts for the use of its Members. 

Membera are admitted on being proposed by one Member, 
seconded by another, and approved by the Council. 

The terms for Resident Members are One Pound on 
admission, and One Pound annually ; or Ten Pounds, Life 
Composition. 

Non-resident Members are admitted on a Composition of 
Five Pounds. 

Undergraduates are admitted as Associate Members on 
paying Five Shillings, and being proposed and seconded as 
ordinary Members, 
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The question having been occasionally asked, "What was 
the nature and object of the Geological Society of Dublin ?" 
— the Council of the Society have deemed it advisable to. 
draw up and issue the following Programme : — 

The Geological Society of Dublin was founded in the year 
1831, under the Presidency of the Rev. Bartholomew Lloyd, then 
Provost of Trinity College. 

Its object was declared to be the " investigation of the mineral 
structure of the earth, and more p^uHicularly of Ireland." 

The original Members were 168 in number, including some of 
the most distinguished names among the scientific and learned men 
of the day, many of whom still remain Members of the Society. 

The Society has partaken of the fluctuating fortunes of the coun- 
try, but never ceased to hold its meetings, althougt its publications 
were for some years suspended. In the year 1 847 it transferred its 
Museum to Trinity College, in return for the offer of a place of 
meeting within its walls, which should relieve the funds of the So- 
ciety from the payment of rent. Since then it has always held its 
Meetings within the College, and has been continoously indebted to 
Br. Lloyd for the use of a room for its Library and the Meetings of 
the Council. 

Although thus atttiched to Trinity College by the tie of recipro- 
cal benefits, it has no necessary coimexion with it beyond these ; 
but offers a &ee centre of union for all those parsons who fiBel an in- 
terest in its pursuits, and an open arena for the discussion of all 
questions as to the structure of the earth. 

The Papers published in the Journal of the Society are of very 
high character; and its labours have had a most important influ- 
ence in bringing before the public the practical value and scientific 
interest of Geology. 

Some persons have expressed an opinion that a private Society 
was no longer necessary for investigating the mineral resources of 
Ireland, since that investigation has been undertaken on a large 
scale by her Majesty's Government. There are, however, many 
reasons for the existence of this Society, in conjunction with the 
Geological Survey, and many ways in which they may mutually be- 
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nefit each other. There are, for instance, important branches of 
inquiry of a purely scientific kind, to which the officers of the Go- 
yemment Surrey could not deyote themselves, without delaying their 
primary duty of the publication of the sheets of the map with their 
illustrative sections and explanations. There may also be occasions 
on which the views taken by the Geological Survey may be fairly 
open to discussion, from which great benefit may be derived, both 
to the Geological Survey and to science in general. 

This is especially the case in questions in which the mineral re- 
sources of the* country are concerned — a subject that cannot be too 
frequently discussed, or too -thoroughly and completely investigated. 

The object of the Geological Survey being to form a Map of the 
whole United Kingdom, with illustrative memoirs and sections, it is 
obvious that, after once completing a district, it cannot return to it 
until the rest of the country is finished. "New workings in old 
mines, however, and new explorations in fresh groimd, may take 
place in areas of which the survey is published (perhaps even in 
consequence of that publication); and the discoveries thus made 
may be most fittingly brought out at the meetings of the Geological 
Society, and recorded in its publications. The Map of the Geologi- 
eal Survey, indeed, and the publications accompanying it, so far 
from, exhausting the scientific interest, or precluding practical re- 
search, in any district, form, in feet, merely the ground- work for new 
discoveries in both. The work done by the Survey is of a kind 
which requires along-continued and combined operation of a number 
of trained men, and is often of too tedious and monotonous, as well 
as too expensive a character, for either private individuals or Socie- 
ties to undertake. They are then relieved, by its publications, from. 
mere surveying work, and have placed in their hands a general 
groundwork on which to commence their own operations, in what- 
ever line they may select for themselves. 

The Geological Society of Dublin, then, has a particuleir office 
and special duties to fulfil of a very high order in the scientific 
world, independently of its representing to other scientific bodies 
throughout the world the state and condition of the science of Geo- 
logy in Ireland. Its "Journal" may be looked upon as a platform 
from which Irish Geologists have an opportunity of addressing their 
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" brethren of the hammer" in other countries, and contributing, by 
their descriptions of their own island, facts and principles which 
will have their influence on. the world at large. It may in this way 
have no mean effect on the fame and reputation of Ireland, and its 
estimation in the minds of scientifiLC men, who, like the spring of a 
watch, are the hidden motive power of society. 

The Society is now in a highly prosperous state, with no liabili- 
ties, and with money in hand. Nevertheless, its influence and its 
usefulness would be much increased, if the number of its members 
were doubled or tripled, so as to allow it to devote a ]|U*ge£ sum to 
the more complete illustration of its Journal. Papers of great im- 
portance, which would have enriched its publications, have been 
sent to other societies, solely because they required engraved or 
coloured illustrations of a more costly character than the present 
income of the Society allowed it to give. 

Measures have lately been taken to send a copy of the Journal to 
all the important scientific Societies in Europe, America, India, 
and the Colonies, and to receive their publications in exchange. 
From these and other sources the Society has a smaU but select 
Library of works of reference, already containing many vakiable 
books, which are every year increasing in number. The Society is 
thus enabled to afford to its Members very considerable assistance 
in their pursuits. The Papers published in its Journal have often 
much interest, either of a local or general character ; and many even 
of the driest, such as accounts of the analysis of minerals or rocks, 
have been found often to possess an unexpected value, and have 
become the germs of researches of high order and widely-spread 
reputation. 
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WEDNESDAY EVENING, NOVEMBER 11, 1857. 

E. Weight, LL. D., in the Chair. 

MrNTTTES of last Meeting read and confirmed. Donations announced, 
and thanks voted. 

The following gentlemen were proposed and seconded, and admitted 
as Members: — 

John Ball Greene, Esq. (Kesident Life Member), 108, Lower Bagot- 
street : proposed by Rev. Professor Hanghton; seconded by Dr. Whitty. 

John Hancock Haughton, Esq., Carlow (I^on-resident Life Mem- 
ber): proposed by Rev. Professor Haughton; seconded by Professor 
Downing. 

Wilfiam Porter, Esq., B. A., 13, Charlemont Mall : proposed by 
Rev. Professor Haughton ; seconded by Dr. Whitty. 

Alexander Carte, Esq., M. D., Director of the Museum, Royal Dub- 
lin Society : proposed by Rev. Profei^sor Haughton ; seconded by P. J. 
Sidney, LL.D. 

The proposed changes suggested by the Council in the By-Laws 
were then lid before the Society, viz. : — 

Section III. — Paragraphs 1 and 2 to be replaced by the follow- 
ing :— . 

"1. The sum to be paid by each Member on admission, including 
his first year's subscription, shall be, at his option, £2 or £5. 

** 2. If an admission fee of £2 be paid, the annual subscription is £1; 
and if an admission fee of £5 be paid, the annual subscribtion is 10s, 
In each caae the subscription becomes due on the 1st of January, and 
shall be paid in advance." 
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That in paragraphs 4 and 5, the words ** one calendar month" be 
altered into "sixty-three days." 

That paragraph 6 be replaced by the following : — 
*' Any person who shall have become a non-resident Life Member 
by payment of the sum of £5, as above, shall, if he at any time reside 
within twenty miles of Dublin for more than sixty- three days in any one 
year, cease to be a Member, unless he shall ei&er pay an additional 
composition of £5, or shall pay a Subscription of 10*. for each year in 
which he shall so reside for more than sixty-three days." 

Dr. Griffith being absent, his Paper, of which the following is the 
title, was read by Professor Haughton : — 

NOTES ON THE STBATIGBAPHICAL BELATIONS OF THE SEDIMENTABT BOCKS 
OF THE SOTTTH OF IBELAND ; WITH SPECIAL BEFEBENCE TO THE POSITION 
OF THE STBATA OF WHICH THE GLENGABBIFF AND SINGLE SISTBICTS ABE 
COMPOSED, IN C0MPABI80N WITH CEBTAIN DOUBTFUL CLASSES OF BOCKS IN 
THE NOBTH OF IBELAND. BY BICHABD GBIFFITH, LL. D., F. G. S. LONDON 
AND DUBLIN. 

In preparing the several editions of my GeologicalMap of Ireland, includ- 
ing the last, I have found great difficulty in deciding on the class of 
rocks' to which several extensive districts, situate in different localities 
in the country, ought to be attached. These districts ate chiefly com- 
posed of brown and reddish-brown grits and conglomerates, some of 
which are quartzose, and some porphyritic, and these rocks are occa- 
sionally interstratified with gray and greenish-gray chloritic grits, al- 
ternating with purplish and brownish-red shales, and in a few instances 
with reddish limestone and with purple slates, having a regular cleav- 
age in the south. 

The most northern district consisting of Ihese rocks occupies an ex- 
tensive area in the counties of Tyrone and Fermanagh, extending in a 
south-western direction from the neighbourhood of Pomeroy in the 
county of Tyrone, to the north-eastern boundary of Lough Erne in the 
county of Fermanagh, and in a northern and southern direction from the 
town of Omagh to the village of Ballygawley, in the coimty of Tyrone, 
comprehending an area altogether of about 300 square miles. 

The second district belonging to this series of rocks is situate in the 
counties of Roscommon, Sligo, and Mayo, where it forms a ridge of 
hills known by the name of the Curlew Mountains, forming a range of 
about thirty- two miles in length, the character of the strata being identi- 
cal with those of the district situate to the north-east of Lough Erne, 
already mentioned. 

The third district, composed chiefly of reddish-brown grits, is situate 
in the county of Mayo, and extends in an ejwtem and western direction 
from Lough Conn, along the^north shore of Clew Bay, nearly to Aehill 
Island, and in a northern and southern direction from the neighbour- 
hood of Castlebar on the south, by the Croaghmoyle Mountains, to the 
base of the quartzose mountain of Nephin on the north. 
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These three districts comprehend the localities in which this doubt- 
ful class of rocks occurs in the north and north-west of Ireland (and I 
may here mention another district containing them, situate to the west 
of Lough Mask, in the counties of Gal way and Mayo, which extends 
to the mouth of Killary Harbour); but in the south they occupy a 
very extensive district, comprehending the south-western portion of 
the counties of Cork and Kerry, and particularly the peninsula of 
Dingle. This latter district has been examined within the last three 
years with great care by the gentlemen employed on the Geological 
Survey of Ireland, under the direction of my friend Mr. Jukes, and it 
is chiefly on the result of my own previous examination of this district, 
combined with the general information obtained from him, that I am 
induced to introduce this matter for discussion in the Geological Society, 
in the expectation that such discussion may eventually lead to a final 
decision in regard to the difficulty of the question at issue, and thereby 
enable me, if necessary, to correct the colouring and the lettering 
which indicate particular classes of rock on my Geological Map of Ire- 
land. 

At the Meeting of the British Association of this year, held in Dub- 
lin, I brought this subject, in conjimction with Mr. Jukes, before the 
Geological Section, and in a paper which I communicated at the Meet- 
ing of 1843, held in Cork, I entered at some length on the discussion of 
the class of rocks to which the reddish-brown sandstone district, situate to 
the north-east of Lough Erne, should belong; and I then generally de- 
scribed their unconformity with the red and gray sandstones which form 
the base of the Carbonilerous series, and also their apparent conformity 
with the strata of the two small Silurian districts in the neighbourhood 
of Pomeroy and Lisbellaw. I also stated the probability of these 
brownish-red rocks being Silurian, from the analogy subsisting between 
them in the three districts I have mentioned, in two of which we find 
fossils of Silurian age. At the same Meeting, in a communication on the 
lower Carboniferous rocks, I pointed out that at Lisnarrick the Calp 
rests unconformably on the brownish-red conglomerates, while on the 
east and south the latter appeared to conform to the Silurian strata ; and 
I observed that the red colour can no longer be considered a test of age, 
as it had been shown that red beds rested on undoubted Carboniferous 
rocks. 

From the foregoing it would appear that from an early period I was 
inclined to connect these conformable brownish-red sandstones and 
conglomerates with the Silurian system, rather than to allot them a 
separate place ; but, owing to the deficiency of our knowledge as to the 
real relations of the rocks termed Devonian, and the possibility, from 
the fact of their overlying the Silurian, that these rocks might be of that 
age, I was induced to place them provisionally in the Devonian system, 
at the same time distinguishing them from the Bed Sandstones and 
Conglomerates, which would occupy an unconformable and superior po- 
sition, by a note to that effect on my Geological Map. I may also observe, 
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that their unconformity with the overlying red and carboniferous beds 
was noticed at the same early period, though, in conformity with the 
established ideas which have grown with our growth, I did not make 
the sacrilegious attempt, either at that time or since, of uniting the 
brownish-red beds with the Silurian series on the one hand, or, on the 
other, of neglecting the distinction between the inferior conformable red 
strata and the undoubted Carboniferous rocks of the north of Ireland. 

At the Meeting of the British Association held in Belfast, in the 
year 1852, I brought forward a communication relative to the Yellow 
Sandstone as developed on the north shore of the county of Mayo ; ex- 
hibiting at the same time a complete suite of Carboniferous fossils, which 
had been collected from these rocks; and I remember having been much 
impressed by the remarks of Sir H. de la Beche and Mr. Jukes, who 
had visited that locality immediately prior to the Meeting. They ad- 
vised me to omit from my Map a district I had marked as Old Bed Saad- 
stone, saying that by so doing I would strengthen the case of the 
Yellow Sandstone ; as that, from their observation of that locality, it 
would not appear that any true Old Bed Sandstone existed, and accord- 
ingly I had expunged my boundary and letter F. But as it would have 
become necessary to extend this generaUzation all over the north of 
Ireland, and not being in a position of doing so, owing to my inability 
at the time of making a personal examination, I afterwards thought it 
better to let it remain on the Map for the present : subsequently, how- 
ever, examinations made by myself, and others connected with me, 
under my direction, brought to light Carboniferous plants, and even 
MoUusca, far below the boundary I had originally drawn, in black 
shales, gray sandstones, and conglomerates, so that I became convinced 
that there was a very slight development, if any, of the true Old Bed 
Sandstone in the north of Ireland. I may allude to the occurrence of 
such plants as Sigillaria, with ferns, and Stigmaria ficoideSy discovered 
within the boundary of these Old Bed beds, as laid down on my Map,, 
particularly at Mac Swine's Bay, situate on the north shore of the Bay 
of Donegal, amongst which I would caU attention to the remarkable 
Stigmaria now in the courtyard of the Boyal Dublin Society. These 
plants were declared to be Carboniferous by M. Adolphe Brongniart, to 
whom some of them were sent, and his ktter on the subject may be 
seen in a late I^umber of the Journal of our Proceedings. On the 
north coast of Mayo, likewise, the same plants occur, mingled with 
MoUusea and fish remains, and are found very low down in the series, 
in the yellow, and even red shales at Glenbehy Biver, as well as in the 
shales and arenaceous limestones of Bunnatrahir Bay and Carrowcor. 
This being the case, it would appear that most, if not all, of the red 
beds of the north of Ireland, should be classed with the Carboniferoua 
system, both from their conformability and their fossils ; while their un- 
conformability with the brownish-red grits and conglomerates of the 
three districts I have mentioned, sufficiently separates them from being 
confounded with these rocks. With what series these brownish-red grits 
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should be classed^ is a question that I trust the present discussion may 
determine. But in the remarks that I shall have to make on the south 
of Ireland; I hope I shall be able to show a series of analogous litho- 
logical equivalents, which may contribute to a satisfactory settlement in 
regard to the system with which they ought to be classed. I shall not 
enter more at length, at present, into the question relative to the nor- 
thern rocks, ^irther than to remark that there exists sufficient simila- 
rity between the three districts I have mentioned, to justify a comparison. 
But I shall now proceed to advert to the rocks, of which the south of 
Ireland is composed. 

It win be seen by reference to my Geological Map, that the Old Red 
Sandstone strata, as distinguished in that Map both by colour and 
the letter F, consisting of alternating beds of red and green shales, 
red sandstones and conglomerates, have an extensive range in the 
southern counties, pervading portions of Kilkenny, Waterford, Lime- 
rick, Cork, and Kerry, as well as Clare and Tipperary. Commencing in 
the counties of Kilkenny and Waterford, and extending more or less 
continuously in an east and west direction through the counties of Tip- 
perary, Limerick, and Cork, — we find the Old Eed Sandstone strata 
lying conformably beneath the Lower Limestone, and Yellow Sandstone 
of the Carboniferous system, and resting upon the upturned edges of the 
Silurian rocks in an unconformable position, till, reaching the Old Eed 
strata in the county of Kerry, they are foimd preserving the same re- 
lative positions, passing through Slievemish and Caherconree, to the 
brownish-red, and greenish-gray grits, and the red, green, and purple 
clay slates of the Dingle district, which conform to and overlie the fos- 
siliferous Silurian rocks of Ferriter's Cove, these being again overlaid 
unconformably on the western shore at Sybil Head by the beds of the 
Old Red series. 

"No difficulty hence arises in regard to the position of the Old Red 
series in the south of Ireland, it having been clearly ascertained to 
conform to the Carboniferous strata above, while resting unconformably 
upon the Silurian series beneath. The only question that will arise 
regarding it is, as to what system it will of right belong. And here I 
must enter upon an explanation of the principle of subdivision by which 
I have been hitherto influenced. Finding, in the course of my geolo- 
gical researches, that certain rocks below the lowest beds of the lower 
Carboniferous Limestone conformed to them, and contained the same 
fossils, I was led to add them to the Carboniferous system, the boundary 
ftt the base of the Mountain Limestone, as it had until then been termed, 
being found to be far too limited. These lower rocks I was ultimately 
led to consider as divisible into two groups, the upper of which I 
proposed to call Carboniferous Slate, and the lower. Yellow Sandstone. 
In respect to this latter and lower of the two series, it became a 
question as to where the line of division between them and the red beds 
lying conformably beneath should be drawn ; and the discovery of cer- 
tain plants, apparently of a Carboniferous type, and at present Imown as 
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Sphenopterts JTihermca, Zepidodendron mtnutum and Griffithii (the 
last of whicili \va3 discovered by Dr. Carte in the course of the last 
year), led to the adoption of the lines of boundary which have been 
published on the last, as well as on previous editions of my Geological 
Map. 

Subsequently, through the researches of my Mends, Professors 
Haughton and Jukes, as well as those of myself, imperfect casts of these 
plants were found very far beneath the boundary which I had originally 
adopted, and hence the extent of the district which I had allotted to these 
lower Carboniferous rocks will be found much too circumscribed. The 
principle, however, upon which I set out, remains intact, and as often 
contended for, both by Professor Haughton and myself, in numerous 
papers, I would again say, that the base of the Carboniferous system 
wUl extend to any zone of these plants, no matter at what depth, or in 
connexion with what rocks soever, found. That this may have the effect 
of sweeping the whole of the fish beds of Scotland,* with the similar 
rocks of Glamorganshire in Wales, hitherto considered to be Devonian, 
into the Carboniferous system, I am not prepared to deny, as it is only 
a natural inference from the principle which I have laid down. It is true 
that I have preserved the established territories of the Old Ked Sand- 
stone on my Map, curtailing it only of the Plant or Yellow Sandstone 
beds, as I was not prepared to risk a controversy, merely upon the 
grounds of the well-known conformity between the two series, without a 
sufficiency of fossil evidence, — statements founded upon hypothesis, no 
matter how well grounded soever they may appear, but upon less than 
indisputable scientific principles, being still open to the charge of being 
mere speculation or guess; and especially as I found that up to the pre- 
sent time it has been as much as I coidd do to defend the innovations 
which I had already made, even though the Irish geologists generally, 
and especially Mr. Haughton and Mr. Jukes, who, I trust, will favour 
us with their views, have all arrived at similar conclusions. 



* Note addedin the Press. — R.6. — These Scotch beds woald appear to be rather high in 
the series, from the discovery of Sphenopteria Hibemica in them by Professor E. Forbes, with 
which we have Fenestella associated at the Roughty River and Tallow Bridge ; and, as re- 
marked Mr. Jukes and Mr. Salter, this plant is accompanied by undoubted Carboniferous 
Mollusca in the strata known as the Coomhola Grits; but I vrish to guard myself strongly 
against the mistake of its being supposed that I intend to make dogmatic assertions re - 
lative to the lower non-fossiliferous beds of the true Old Red Sandstone. On the contrary, 
I agree with the opinion so frequently and so well expressed by Professor Haughton, 
namely, that i^ considerable thicknesses of doubtful strata, without the guide of fossils, 
it becomes comparatively a matter of indifference as to the series with which we classify 
them, provided that they are sufficiently distingaished for recognition by any convenient 
term generally agreed upon. 

I find this remark to be the more necessary', as, at the last Meeting of the British 
Association, held in Dublin, Colonel Portlock had fallen into a mistake of this kind ; 
and subsequently, my friend Mr. Jukes, in bis '* Manual of Geology," page 436, has, 
by a similar oversight, ascribed to roe a share in opinions of which I am wholly un- 
conscious. 
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No means that conld have been adopted to ascertain the age of these 
plants have been neglected; and besides the attention paid to their 
examination by Professor fiaughton, I have consulted M. Adolphe 
Erongniart, as already mentioned, whose opinion maybe seen in a trans- 
lation of a letter which I lately communicated at one of the Scientific 
Meetings of the Royal Dublin Society. I may observe, that as I was 
not looking for plants with a view of including the Old Eed Sandstone 
within my line of boundary, I did not originaUy discover them so low 
down as my Mend Mr. Jukes has since done ; besides, that colour being 
the order of the day, I limited my researches mainly to the yellow beds, 
discontinuing my search upon reaching the underlying red beds. But 
I shall be ever ready to hear with pleasure of their discovery to the very 
bottom of these rocks, and to recognise them, with Mr. Jukes' and Mr. 
Haughton's concurrence, on my Geological Map, as a group of the Car- 
boniferous system. I may here observe, that I do not wish to be un- 
derstood as aiming at a subversion of the Devonian system, whether 
occurring in Devoiishire or elsewhere, my present observations being 
strictly limited to the Old Eed Sandstone of the south of Ireland. 

The thickness of this series of strata in the south of Ireland may be 
estimated from a consideration of a few typical sections. Thus, at Eally- 
voil Head, looking towards Dungarvan, the strata dip at a steep angle 
nearly vertical, towards the soutti-west, and we have the whole thick- 
ness exhibited from the Silurian to the Yellow Sandstone, which is 
about 2500 feet. Again, the Glasha Eiver, near the boundary of the 
county of Waterford, affords a very characteristic section exhibiting 
the thickness of these rocks. The strata in this locality dip nearly 
due north, at an average angle of say 50*^, giving a thickness of about 
3200 feet. We have also, at Coolnamuck Bridge, south of the river 
Suir, in the same county, where the rock dips north at an angle of 
about 80°, a section which exhibits a thickness of gray and red Sand- 
stone and Conglomerate with red shale of about 2500 feet. In some 
places the thickness may attain a maximum of about 5000 feet. But 
this seems excessive as an average. The thickness of the Yellow Sand- 
stone will be about 800 feet, so that we may assume the average 
thickness of the two series to be about 3000 feet. In regard to this 
estimation of thickness, my friend Professor Jukes has kindly lent me 
his assistance in corroborating these statements. It will be understood 
that these thicknesses only apply in the case of a perfect development 
of this series of rocks, as in many cases they will be found to attain 
nothing like such an estimation. 

I may now exhibit a section* which I have lately prepared with 
great care, the horizontal scale being 6 inches to a mile, and the verti- 
cal 880 feet to an inch, in which the whole structure of the south of 
Ireland may be seen. In this the granite of the Blackstairs Mountain, 
and the Hill of Brandon, respectively 2400 and 1600 feet above the 



♦ See Plate V. 
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level of the sea, with two outliers of the same rock (for one of which I 
am indebted to the observations of Mr. Jukes), will be observed to sup- 
port disturbed strata of the Silurian series of the Inistioge district, 
through which the Ilivcr Nore takes a south-east course. These beds 
are a portion' of the great Silurian district which occupies the south-east 
of Ireland, and are overlaid in an unconformable position by the Ked 
Sandstone formation, extending from the barony of Bjiocktopher, in the 
county of Kilkenny, to the city of Waterford on the south, and to Slieve- 
naman on the west. Continuing the line of section from Bjiocktopher in 
a western direction, we find the same Bed Sandstone resting in a wmil ftr 
position on an outlier of Silurian, also much disturbed, which constitutes 
the mass of the Welsh mountains ; but it is to be regretted that in the 
line of section which 1 have necessarily adopted, we have mostly to run in 
the strike of the Silurians, thus rendering a display of their true dip 
and unconformity less striking than it would otherwise have been. Pro- 
ceeding still to tiie westward beyond Slievenaman, we find the Yellow 
Sandstone, being a continuation of the band containing the plants, 
especially Sphenopteris Hilemica with Anodon Jukem — ^which, extend- 
ing from Jerpoint by Ballyhale and KQtorcan, skirts the margin of 
nearly the whole of the Old Ked Sandstone districts of the south of Ire- 
land. We find, T say, the Yellow Sandstone conforming to the Bed 
Sandstone beneath, and to the Lower Limestone above, which is again 
succeeded in a conformable position by the Upper or Splintery Limestone, 
and the Coal or Culm beds, which occupy the basin to the north-west of 
Clonmel, and proceeding still westward by the Lower Limestone, Yel- 
low Sandstone, Old Bed Sandstone, and Silurian strata of the Galty Moun- 
tains, and passing through the Old Bed Sandstone, which reposes on the 
Silurian strata last mentioned at its western side, we again find the Yel- 
low Sandstone, the Lower Limestone, and the Upper Limestone regularly 
succeeding in the neighbourhood to the south of the town of Charleville, 
in the county of Cork, till we reach the great culm or anthracite district 
of the counties of Cork, Limerick, Clare, and Kerry, known by the name 
of theMunster Coal District, where a succession similar to that which I 
have already described will be observed. These Coal strata rest conform- 
ably on the Upper Limestone at Liscarroll, in the county of Cork, which 
lalter again appears in an insulated elevation, situate in the interior of the 
anthracite district at the Taur Mountain, which rises to a height of 
1300 feet above the level of the sea; the general strike of these rocks being 
east and west, dipping north and south at an average angle of, say, 20°. 
The Coal strata undulate according to the numerous convolutions prevail- 
ing in that district, and as we proceed westward to the town of Castle- 
island, the Upper Limestone, as at Taur and Liscarroll, similarly underly- 
ing the western edge of the culm beds, is again repeated, the descending 
and conformable series consisting of the Lower Limestone, the Car- 
boniferous Slate, or Lower Limestone Shale, which latter is characterized 
by a profusion of well-preserved and typical Lower Carboniferous fossils 
at Currans, and this again rests upon the Yellow Sandstone which overlies 
the Old Bed Sandstone of the Slievemish, Caherconree, and Castlegregory 
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districts. And here I may observe that we arrive at the point which will 
be found to be the commencement of our difficulties ; and I propose to 
limit the observations I shall have to make in the remainder of the 
present communication to a statement respecting the rejations of the 
rocks of the Dingle Peninsula, and to a comparison of those rocks with 
the strata which comprise the district south of the town of Killorglin 
and Diogle Bay, extending as far south as the valley of Kenmare ; and I 
shall conclude by an endeavour fjo show that an analog yexists between 
the brownish-red grits of the north of Ireland, to which I have abeady 
alluded, aud certain strata of the southern districts to which I shall pre- 
sently advert; hopiug that by such a comparison I may be able to con- 
tribute towards a removal of the difficulties with which the subject is at 
present surrounded. 

The district of the peninsula of Dingle may be said to contain three 
principal classes of rocks, the first of which is the undoubted Old Bed Sand- 
stone, similar to that of Waterford, Tipperary, and Kilkenny, to which I 
have just referred. These strata consist of alternating beds of red conglo- 
merate, red and gray sandstones, with reddish and greenish shales, 
and they rest at various inclinations on the edges of vertical and much 
disturbed strata, the classification of which latter presents the difficulty 
with which we have to contend. I may mention a few localities where 
the clearest unconformable junctions between these two series of rocks 
occur. We have them clearly exhibited north of Castlemaine Harbour; 
also at Beenoskee, in the precipice over a lake on the east side ; and at 
Carrignaspaniagh, which is the continuation of the Cahirconree range; and 
again, totiie south of Brandon Bay; so that, in a section extending from 
thence in a south-eastern direction, we have four repetitions of uncon- 
formable junction across the peninsula. In the face of the mountain of 
Caherconree another remarkable unconformable junction may be ob- 
served, the underlying vertical strata presenting zig-zag flexures, pro- 
bably the evidence remaining of some prior movement I have prepared 
a section* at right angles to the former, running nearly north and south 
across the promontory, from Tralee Bay to Castlemaine Harbour, in 
which some of the unconformable junctions are exhibited, and they will 
be foimd to be indisputable. At Kinard, about 700 feet above the level 
of the sea, east of Dingle Harbour, we have an outlier of nearly hori- 
zontal beds of Old Bed Sandstone resting unconformably upon vertical 
beds of brownish-red conglomerate, and occasionally red slate ; and at 
Sybil Head, on the western shore of the peninsula, we meet a similar 
junction. Continuing across Smerwick Harbour, from Dunurlin Head 
to BaUydavid Head, and thence to Brandon Head, wer fmd the same 
unconformities presented as at Sybil Head, as well as south of Toom- 
paun Mountain, near Brandon Head, where at Pierasmore, two small 
outliers rest unconformably, and nearly horizontally, on the greenish- 
gray and brownish-red conglomerate and slates of Brandon Mountain. 

♦ See Plate V. 
GEOL. SOC. PEOC. — ^VOL. VHI. C 
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The inrariability of these junctions between the two series leayes no 
room for doubt as to the age and position of the uppermost of the two, 
which everywhere, as in tiie valley of Tralee, and at the southern side 
in the valley of Castlemaine, conforms to the overlying CarboniferouB 
strata. * 

We have now arrived at the question relative to the second class of 
vertical and much disturbed beds of the Dingle promontory, which imme- 
diately underlie the Old Ked Sandstone, there quietly reposing on them ? 
That they are not Old Ked we have seen. Then, are they Devonian or 
Silurian ? I^ot the former, certainly, if we adhere to the idea at pre- 
sent suggested by that term, such a violent application of it requiring 
an entire change of signification, it having been hitherto considered to 
be synonymous with Old Bed Sandstone. Mr. Jukes has proposed that 
they should be recognised as the ** Glengarriff Grits," a term of which I 
highly approve, as indicating their complete identity with the rocks of 
the Glengarriff district, to which I shall presently refer. 

I need not here enter into the consideration of some local difficulties 
connected with certain rocks with which these Glengarriff beds are asso- 
ciated, such as the black slates of Annascall, as I await with plea- 
sure to hear from my friend Mr. Jukes, who has fully examined them, 
the opinion he has formed. I shall confine myself to explain the 
grounds upon which I have classed them in my Geological Map, and it 
will be seen by reference to that document that I have been aware 
from the commencement of the question that might be raised, from an 
anticipatory ngte which I have appended on the margin, in which the 
pith of the considerations by which I was influenced is stated. 

The Glengarriff grits in the Dingle district consist of reddish-brown, 
and greenish indurated sandstones, alternating with red, brownish, and 
purple slate, and reddish-brown slaty conglomerate, and they are identical 
with the strata which occupy the most part of the two remarkable pro- 
montories which lie between the bays of Dingle and Bantry, and which 
extend in a north-east and south-west direction from the western shores 
of these promontories respectively, until they unite about twelve miles 
north-east of Kenmare, and continue inland still to the north-east, ter- 
minating at Mount Hilary and the Boghra Mountains. 

In tracing the line of section from the great Silurian district of the 
south-east of Ireland, through the Silurian outliers of the Welsh and 
Galty Mountains (or, making a detour to the Silurian and Old Bed 
Sandstone rocks of the barony of TJpperthird, and the Knockmeildown 
Mountains, in the county of Waterford), in passing to the boundary of 
the Glengarriff grits of Dingle, no change of relative position will be ob- 
served in the whole line, the Silurian invariably underlying the Old 
Bed Sandstone unconformably, in vertical and contorted strata; and, 
seeing that the Old Bed rocks of Dingle, in continuation, for a distance 
of 160 miles, and identical, as I have already mentioned, with those of 
Kilkenny, Waterford, Cork, and Limerick, occupy a similar position 
in regard to the Glengarriff grits, also in contorted and vertical beds : it 
appeared to me at the time, that they must form a portion of the one great 
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range of the Siluriau rocks, which extend contmuously in patches from 
shore to shore, east and west across the island. These grits might he 
higher or lower in the series, a point I did not venture absolutely to de- 
termine, though I considered them to he of more recent origin than the 
schistose rocks which lie to the east of the country, hut 6till a portion, 
one and indivisible, of a lengthened and continuous sequence. Upon 
further examination however, finding them to be, as I believed, confor- 
mable with the undoubted Silurian strata, which extend south-west from 
Smerwick Harbour to the Blasket Islands, these strata being now con- 
sidered to be of Wenlock and Ludlow age, as I am informed by Mr. 
Jukes ; and independently at another point finding them to conform to a 
small outlier of Silurian which occurs on the south coast of the peninsula 
at Coosatorig, — ^I felt that I had such a corroboration of the conclusion 
at which I had gradually been arriving, that I had no further hesitation 
in at once laying down the Glengarriff grits on my Map as belonging to 
the Silurian system, whether the same consisted of an upper or a lower 
series ; and as the unconformity between the upper and lower Silurian 
(the latter of which Mr. Jukes proposes to call Cambro-Silurian), as ex- 
isting elsewhere, does not appear to me to affect the question relative to 
the position of the Glengarriff grits, which are associated with and con- 
form to the former, — I do not consider it necessary to advert to that 
discussion frirther than to observe, that should such unconformity be 
well established over wide areas, it may ultimately be necessary to in- 
troduce a new systematic term, which at present would not seem to be 
sufficiently warranted, at least in Ireland. 

Before passing to the consideration of the Glengarriff grits of the 
Glengarriff district, I wish to remark, that the fact of the derivative cha- 
racter of these rocks, as noticed by Mr. DuNoyer, who finds them to be 
composed of the debris of the underlying Silurians, containing fossili- 
ferous pebbles in some localities), is not conclusive, in my mind, of their 
being an independent formation, whether to be called Devonian or some- 
thing systematically new, — as I think that cases of derivative rocks some- 
times occur in the same continuous series, and that such cases are rather 
to be expected, if we suppose the existence at points not far distant, of the 
contemporaneous operation of agencies of denudation and deposition. 

I should have mentioned that the fossiliferous Silurian strata of the 
Dingle district consist of alternations of brown, gray, and green beds, 
containing upper Silurian fossils, purple slates, reddish and yellowish 
shales and sandstones, with brown sandstones, and occasional brecciated 
conglomerates, which latter are also found associated with the upper Glen- 
garriff group of strata, which I now propose to consider. If we suppose 
that we have overcome the chief, or all the difficulties, that we have had to 
encounter in endeavouring to interpret the geology of the Dingle district, 
we will find that upon entering the territories of the Glengarriff grits 
of the Glengarriff district, we have, as it were, accomplished nothing to- 
wards a harmonious view of the rocks composing the south-west of 
Ireland. 

Here at the very threshold we are apparently met with an insur- 
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motintable diffictilty, and t^at is, that we actually find the Glengarriff 
grits graduating conformably upwards^ not only into the Old Bed Sand- 
stone, all the convolutions of which they follow (this latter being iden- 
tical with the Old Red of Dingle, as well as with that of "Waterford, 
Cork, and Kilkenny); but also, as a matter of course, conforming to the 
plant beds of the Yellow Sandstone, such as those of the Ooomhola or the 
Koughty Rivers, as well as to the Carboniferous Slate, the Lower andUpjjer 
Limestone and the Coal. So that, south of Dingle Bay, we have the Glen- 
ganiff grits conforming to the Old Red Sandstone and the Carbonife- 
rous series ; while north of the bay we have them conforming to the 
Silurian rocks, and at the same time underlying the Old Red Sandstone 
and Carboniferous strata unconformably. 

The Old Red Sandstone of the promontory south of Dingle Bay ex- 
tends east and west from the Lakes of Killamey, north of Mac GilH- 
cuddy's Reeks, by Lough Carcigh, and north of Cahirciveen to Doulus 
Head on the west coast ; a small outlier occurring from the west of 
Carrantuohill, to the east of Cummeennapeasta, which forms the sum- 
mit of the reeks ; and again on the south, it occupies the valley of Ken- 
mare, on both sides of Kenmare Bay, as may be seen from the section 
which I have prepared across the Dingle district to the valley of Ken- 
mare ; and it may be said to surround the Glengarriff grits on every side : 
these rocks again occurring between the Old Red of the south shore of 
Kenmare Bay, and that of the north shore of Bantry Bay. 

The grits which derive their name from the latter district, where 
they occur in a typical form in the neighbourhood of Glengarriff, being 
distinguished on my Geological Map by a special letter and colour, con- 
sist of greenish and brownish sandstones and conglomerates, alternating 
with reddish-brown, purple, green, and reddish-gray slates, identical in 
character with the Glengarriff grits of the Dingle promontory ; and they 
maybe seen conforming in innumerable convolutions (though not present- 
ing 80 much vertical disturbance as those of Dingle), to the Old Red Sand- 
stone at Mac Gillicuddy's Reeks, also near Lough Caragh ; and thence 
extending to the east of it, through the Gap of Dunlo, towards Mucross 
Lake and Tore Mountain. Again, on both sides of the valley of Ken- 
mare, and southward by the Priests* Leap, to the Old Red Sandstone 
north of the Coomhola River, in all which cases, there is an almost in- 
sensible gradation of the one rock into the other, with nothing to mark 
the passage beyond the colour of the two series of rocks, and the predo- 
minance of reddish-gray sandstone strata towards the top of the under- 
lying grit series. 

In endeavouring to render these inharmonious facts as consistent as 
possible, and to form some sort of definite idea respecting them, I 
brought to my aid the speculation, which though perhaps not sufficiently 
satisfactory, I may still offer for as much as it is worth : namely, that 
we had in the Glengarriff rocks, south of Dingle Bay, a set of strata still 
higher in the series than those of Dingle, and that, in consequence, as 
we passed southward, the sequence of the grit strata became more com- 
plete. I must, however, confess that it appears to me, at present, that 
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our path will remain rugged and thorny, notwithstanding every attempt 
at solution. 

In the commencement of my communication I referred to a certain 
analogy which might exist hetween the reddish-brown rocks, which 
conform to the Silurian of the north of Ireland, and certain rocks of the 
south, which it will now be seen are the Grlengarriff grits ; both occupy 
a position unconformable to the overlying rocks, and conformable to &e 
Silurian beneath (at least as far as Dingle is concerned) ; and I may re- 
mark that this is the case, whether the Silurian rocks are upper or 
lower. Then again, without attaching undue importance to it, a consi- 
deration never to be overlooked is, that their lithological composition is 
not dissindlar, consisting, as both do, of reddish-brown sandstone, brec- 
ciated conglomerates, reddish and occasionally green shales with cal- 
careous beds ; though in the northern rocks the brownish-red colour 
prevails, the greenish strata being less frequent We have also inter- 
stratifications in both of beds having an igneous origin, the volcanic 
ash of Sir H. De la Beche; and though the analogy fedls in regard to the 
typical Glengarriff grits, inasmuch as the northern rocks cannot be com- 
pared with them, in respect to the conformity of the latter with the 
true Old Bed Sandstone (as probably no equivalents of this formation 
occur in any part of the north of Ireland); yet, notwithstanding this, I 
should say we have a double case in favour of the probability that the 
GlengarrifT rocks will rather be of Silurian than of Devonian age, and I 
think that it will at all events be admitted, that however the case may 
ultimately be decided, yet that I was sufficiently justified in the classi- 
fication, which I have made on my Map, of the Glengarriff grits of the 
two more southern promontories, as well as those of the peninsula of 
Dingle, especially in the absence of fossiliferous evidence, and in the pre- 
sence of the formidable inconsistency in position which I have endea- 
voured to explain. Indeed, as I before observed, whatever they may 
be, it will be impossible to class them with the Devonian saies, at least so 
long as that term remains as a synonym of Old Red Sandstone. I may 
further be allowed to say, that in the analogy which I have endeavoured 
to establish between the rocks of the north and those of the south of 
Ireland, I am not to be imd(^:«tood as punctiliously asserting exact iden- 
tity in their position, the brownish-red rocks of the south being possibly 
higher in the series than those of the north, my argument being, that 
both are of Silurian age (at least, as that term has beien hitherto under- 
stood), whether to be classed, the one with the upper, and the other with 
the Lower or Cambro-Silurian. 

As a short and striking exemplification of the difficulty presented 
by these rocks, I might suppose the case of two observers ac&ig inde- 
pendently, who subsequently enter into conference relative to the investi- 
gations which each had made. One of the parties, who had examined 
the district north of Dingle Bay, would, I should say, think he had an 
irresistible case in favour of the Silurian age of these rocks, while the 
other, whose observations had been limited to the district south of the 
bay, would as strongly maintain their Devonian character. Upon a 



14 GEOLOGICAL SOCIETY OF DTTBLIK. 

comparison of notes, each, though agreeing as to their identity, might 
find them chameleon-like, constantly eluding his grasp ; till an umpire, 
arriving from a recent examination of the northern or Pomeroy strata, 
might decide in favour of the first, or perhaps, equally undecided with 
both, might ofier a new and independent solution. In the absence of 
fossiliferous evidence, however, I fear we must quietly await the slow 
accumulation of demonstrative facts. 

I cannot here pass over a fact which seems to me to be of importance 
in the consideration of the question before us, and that is the interstra- 
tification with the Glengarrrff grits, in common with the schistose Silu- 
rians of the east of Ireland, as well as with those of Wales (even though 
these latter be of lower or Cambro- Silurian age), of the ash beds of Sir 
H. De la Beche, and of the felstone of Mr. Jukes. These, I believe, are 
not only identical in lithological character,* but are also referrible to one, 
extended, no doubt, but still one period of igneous action, in which 
opinion I am happy to find that my friend Professor Haughton folly 
concurs ; and if so, will it not follow from the theory of their contempo- 
raneous origin with the aqueous rocks, with which they are interstea- 
tified, — even though a lengthened period may have intervened between 
the -formation of the upper and lower igneous beds, — ^that the Silurian 
rocks across the country, with which I would connect the Glengarriff 
grits, are also attributable to one extended epoch of sedimentary action, 
even though a similar lengthened period may have intervened between 
the deposition of the upper and lower, or Cambro-strata ; their separa- 
tion from unconformity not having been hitherto ascertained by any ob- 
servations made in Ireland. 

In conclusion, I can only say that the principal object which I have had 
in view in bringing this communication before the Society was for the 
purpose of assisting a discussion by which we might arrive at some rea- 
Bonble and satisfactory conclusion in regard to a question which I consider 
to be of the utmost importance in the advancement of our science, and 
in which Irish geologists are especially interested. 

Professor Haughton stated that in the course of his investigations, both 
in England and Ireland, as well as on the Continent, he had had ample 
opportunities of judging of Mr. Griffith's general views, and he had long 
coincided with his subdivision of the Carboniferous System, having paid 
much attention to the plants which had been alluded to, and he was 
happy to find that most of the statements which he had published had 
been confirmed by that eminent authority, M. Brongniart. He was glad 
to find that his friend Mr. Jukes also entertained the same views, 
and he thought, with Mr. Griffith, that the derivative character of the 
Glengariff Grits was not a sufficient ground for the separation of those 



♦ See Professor Jokes* note to Mr. Foot's paper " On the Trappean Rocks in the 
neighbourhood of Killamey/* voL vii., Proceedings of the Geological Society of Dublin, 
page 172. 
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rocks from the Silurian series. He also alluded to the remark made hy 
Mr. Griffith relative to the associated igneous strata, and stated that he 
had found them to he similar in composition with those of the Welsh and 
eastern Irish schistose rocks, as would be seen from several analyses 
which he had some time since laid before the Society, especially noticing 
those occurring at Beenaunmore, discovered by Mr. Foot, of ttie Geolo- 
gical Survey ; and Mr. Haughton thought that a lengthened continu- 
ance of peculiar igneous action during given periods of deposition will 
argue contemporaneous similarity of sedimentary condition. He had 
examined the Pomeroy district, and he agreed with Mr. Griffith respect- 
ing the interstratified igneous beds ; also believing from his own obser- 
vation, that the strata of the summit of Carrantuohill and of the Hag's 
Glen were of true Devonian age. He considered that the alleged un- 
conformity between the upper and lower Silurians should be found 
very universally occurring before it would become entitled to occupy a 
place beyond suspicion ; as mere overlappings or exceptional disarrange- 
ments were liable to be substituted for true imconformities ; and he 
founded the claim to which Mr. Griffith's generalizations and reasoning 
were entitled upon their intrinsic merit, as well as originality, and not 
upon the prestige of his name or authority, as Mr. Griffith had never 
presumed upon any adventitious advantages which the well-deserved 
reputation, and high character which he had so long enjoyed, might 
confer upon him. Mr. Haughton also stated, that the value of lithological 
character in the identification of strata ought never to be wholly neglected, 

Mr. Kelly adverted to the vertical strata of the Curlew Moimtains, 
and remarked upon the occurrence of Silurian fossils in them, consider- 
ing that they were similar to those of the Pomeroy, Clew Bay, Killary, 
and Glengariff districts. He stated that he could see nothing in Mr. 
Griffith's paper with which he could disagree, except that, in his opinion, 
the Old Red rocks of Carrantuohill were not separable from the un- 
derlying series ; he, however, should say, that the views which he had 
just heard read were those which Mr. Griffith had always consistently 
maintained. 

Professor Haughton then exhibited a fine specimen of the head of 
Oreodon Culler soni from I^ebrasca, TJ. S. A., accompanying the exhibi- 
tion with general explanatory remarks upon the genus; and, in the 
course of a discussion which ensued. Dr. Carte, and the Director of the 
tJniversity Museum, made some observations upon the general charac- 
ters of the genus Sus. 

The Society then adjourned its meeting to the second Wednesday in 
December. 

WEDNESDAY EVENING, DECEMBER 9, 1867. 

LoBi) Talbot de Malahide, President, in the Chair. 

The Society met in the "N'ew Museum Buildings, Trinity College, on the 
above date. 

The proposed alteration in the By-Laws was adopted by the Meeting. 
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The following gentlemen were then admitted as Members of the 
Society : — 

Eobert Eeeresy Esq. ; Bichard Dowse, Esq. ; William J. Welland, 
Esq.; BoT. Joseph Carson, D. D.; Bey. Thomas Stack; Rev. Eugene 
O'Meara ; George Bolton, Esq., Jun. ; W. fi. Baily, Esq. ; John Gor- 
don, Esq. 

The following gentlemen were admitted as Associate Members for 
the Session 1857-8 :— 

W. B. Brownrigg, Esq. ; W. D. Babington, Esq. ; M. S. Green, 
Esq. 

Mr. Haughton then read to the meeting his paper on the '' Cleavage 
and Joint Planes of the Old Bed Sandstone Conglomerate of the county 
of Waterford," which was illustrated by several diagrams and maps, 
showing the construction of the Conglomerate. Plate I. represents the 
general«ppearance presented by the vertical joint and cleavage planes 
in the conglomerate cUfGs near Dunmore East ; these planes completely 
mask the bedding of the rock, which is nearly horizontal ; and give the 
cliffs a semi-columnar structure which is very remarkable. 

In Plate II. is represented one of the singular effects of this colum- 
nar-jointed structure, in the formation of a natural stone cross " made 
without hands,'' which, seen from the sea, bears a striking resemblance 
to some of the ruder forms of ancient stone crosses found in Ireland and 
other countries. Mr. Haughton mentioned some of the principal results 
he had obtained from the £scussion of 345 observations made by him on 
the cleavage and joint planes, and gave an outliue of what he conceived 
to be the correct mechanical theory applicable to the discussion of such 
observations ; and concluded by stating that, as it was his intention to 
lay the results, in detail, before the Boyal Society, he should not tres- 
pass frirther on the time of the Geological Society than to lay before them 
the general results he had already described. 

Mr. Du Noyer confirmed, from his own observation of the joint planes 
in the Conglomerate at Sybil Head, county of Kerry, some of Mr. Haugh- 
ton's observations ; particularly with respect to the complete predomi- 
nance which the laminated cleavage structure of the Conglomerate ac- 
quired over the planes of bedding. 

Mr. Kelly said he believed that Waterford Harbour formed a kind 
of boundary between rocks with cleavage and rocks without it; he 
meant the upper Palseozoic rocks only. The Carboniferous Slate, what 
little there is of it at Porter's Gate, is not cleaved — or very little. Their 
equivalents at Clonea, near Dungarvan, are highly cleaved. It is a 
problem why should there be such a difference east and west of "Water- 
ford Harbour. The red sandstones on both sides of it are at sea level, 
at Templetown and Dunmore, at Ballyhack and Passage ; and yet here 
is the great north and south line of division. An east and west line 
might be drawn from Waterford, through Clonmel, to Castlemaine. Very 
littie cleavage in the upper rocks north of this line. Very much, all to 
the south of it. 

The polar influence in producing cleavage must give way. It is 
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not easy to see, either, how the' mechanical theory can be proved, 
for there is both cleavage of rocks and distortion of fossils. When a 
pebble of conglomerate was split, the whole rock was hard. When a 
fossil was distorted, the rock was soft. Were there two periods of this 
kind ; or was distortion of fossils connected with cleavage of rocks at all? 
In fact, are they parts of the same thing ? 

Professor Haughton said that he was not unaware of the difficulty 
suggested by Mr. Kelly ; it had occurred to himself at the very outset of 
his investigations, and he felt disposed to cut the Gordian knot by de- 
nying that the Conglomerate was hard when cleaved and jointed. Ac- 
cording to his idea, the cleavage took place in the planes of greatest 
pressiire, and this pressure, acting even upon a soft bed of wet, loose 
gravel, would develop a latent structure in this mass, including its 
quartz pebbles, predisposing them to divide cleanly along the planes of 
maximum pressure. 

OK THE IGNEOirS BOCKS OF ABKLOW HEAD, BY J. BEETE JXTIXS, H. A., F. B. S. 

The headland immediately south of the small town of Arklow, near 
the borders of Wicklow and Wexford, has long been pointed out by 
our old and respected Mend, Mr. Griffith, and others, as containing 
a very interesting assembl^e of igneous rocks, forming, as it were, an 
epitome of those generally found in the Cambro-Silurian district of the 
S. E. of Ireland. In June last Mr. Griffith read a paper to this Society, 
containing his notes, written ten years before, oh a traverse which he 
had then just made across this district, and explaining his views of its 
structure. It had been the mutual hope and expectation of Mr. Griffith 
and myself to have gone over the ground together, in company with 
Professor Haughton, and thus to have discussed our different views on 
the spot, and combined our information, in order to have arrived at a de- 
finite conclusion. 

This meeting has unfortunately been deferred, and I hope only de- 
ferred; but, finding myself able to run down for two or three days during 
the last week of ]N"ovember, I took the opportunity of doing so, and will 
now lay before you the result of my own observations, together with a 
series of specimens collected by myself on the spot 

I may at once say that there is little or no difference between Mr. 
Griffith and myself as regards the facts of the case, nor is there room for 
much difference. The principal varieties of igneous rock are well oha-? 
racterized and clearly exhibited. Our views seem to differ chiefly in 
our notions as to the origin of some of the more obscure and indefinite 
varieties. Mr. Griffith, I believe, looked upon all the igneous rocks as 
intrusive, and on the varieties above alluded to as metamorphic; 
while I, in accordance with the views first clearly put forth by the late 
Sir fi. De la Bfeche, and afterwards abundantly elucidated by the work 
done by the officers of the Geological Survey, both in Wales and Ireland, 
— allowing ftdly the intrusive character of some of the igneous rock,— 
believe that inlzusion to have taken place during the Cambro-Silurian 

geol. soc. phoc. — VOL. vni. D 
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period, while the rocks were yet undisturbed, — and that other varieties 
of those rocks were poured out as molten sheets at the surface either in 
air, or under water, accompanied by those mechanically transported ejec- 
tamenta, or debris, which we call ** ash;" there being every gradation 
from those igneous materials into purely aqueous slates and gritstones. 

The intrusion of the first-named must unquestionably have been ac- 
companied by a certain amount of metamorphic effect on those rocks 
with which they came in contact ; neither are the contemporaneous traps 
and £tshes always devoid of metamorphic characters, since subsequenlly 
intrusive rocks would exercise a more marked effect on these than on 
purely argillaceous or arenaceous rocks. They may have in many in- 
stances partaken both of a local metamorphoslB, derived from the con- 
tact of intrusive rocks, and also of a more general metamorphic effect, 
which may have either been the result of a long continuance of the 
elevated temperature which they would attain to when buried under 
several thousand feet of other rock, or, perhaps may have been the effect 
of mechanical pressure, or of chemical actions and reactions, which may 
or may not have been accompanied by heat. 

Viewed from this point, the problem becomes a very complex one, 
since we have' a set of rocks, to begin with, of a very various and com- 
plicated character, affording almost every gradation from a molten rock 
to a mud, of the deposition and formation of which we have to un- 
ravel the history, to determine, first, which were contemporaneous, and 
which intrusive ; secondly, of the contemporaneous, to discover which 
flowed as molten sheets, and which were deposited as ''ashes" blown 
into the air, or as fragments worn by the water from previously conso- 
lidated masses ; and thirdly, of the intrusive we have also to inquire 
which were erupted previously to, and which subsequently, to the for- 
mation of the contemporaneous ones. 

We have then to consider the various conditions in which those 
igneous rocks, together with their associated aqueous deposits, have been 
placed since their formation, — ^to take into account that they have been 
buried many thousand feet deep in the earth, and subsequently re- 
elevated and exposed at the surface in consequence of the removal by 
erosion and degradation of those thousands of feet of other rock which 
had covered them. We have to inquire whether any of the intrusive 
igneous rocks were injected during any of those subsequent periods of 
elevation and depression, and, if so, which they were, and how they dif- 
fer from the intrusive rocks that originally existed in the locality. 

Difficult, however, as the problem thus stated may appear, it seems 
to me that its very difficulty gives it an interest and a charm which was 
wanting in the previous views taken both of these and of igneous rocks 
in general. There is a varied history to be learned, a complicated puz- 
zle to be unravelled, and our curiosity thus becomes awakened and 
aroused, and every step made in advance in the process of investigation 
becomes watched with an interest that would not be felt in a mere dry 
detail of matters of fact. 

It is for this reason that I have ventured to-night to endeavour to 
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lead you oyer the same ground which my valued Mend, Mr. Griffith, 
formerly tracked for you, well knowing that no one will be more ready 
than himself to hail with pleasure any true additions to our knowledge of 
facts or any well-groimded extension of our theoretical opinions. 

The craggy eminence known as Arklow Eock is about two miles 
south of the town of Arklow. Its summit rises to a height of 41 1 feet 
above the sea, from which it is a quarter of a mile distant, and forms 
nearly the southern termination of an elevated rocky tract of ground 
about a mile in length from north to south, and the same distance from 
east to west As soon as the ground sinks on the land side to the level 
of 150 feet above the sea, or thereabouts, the rocks become concealed by 
the Pleistocene deposits which cover all the lower parts of the adjacent 
country, Of these, the well-known ''Marl" is tiie most conspicuous 
portion. 

The district is divided into two townlands, " Bock Little" on the west, 
and ' ' Bock Big' ' on the east. * ' Bock Little' ' has a craggy knoll rising to a 
height of about 250 or 300 feet, which is composed of black and dark gray 
slate with some gritstone. In Mr. Wyley's notes Graptolites were said to 
have been found in this. The strike of these slates is about N. 30 E., while 
that of the cleavage is E. 30 "N., the dip of the latter in one place certainly 
was westerly at 70°; but that of the slates was not so easily determined, 
from the smallness of the exposed portion of rock. Everybody of ex- 
perience in slaty countries knows how little dependence can be placed 
on observations of bedding made on surfaces of a less depth than twenty 
or thirty feet At one point the dip of the beds seemed to be westerly 
at 70°, at another point the beds appeared to be vertical ; the strike, 
however, was pretty constant and uniform, and showed the above 
difference of about 30° between that of the beds and that of thd cleav- 
age, but as the observations were taken in separate spots they are not 
of much value. When the cleavage was well marked, the bed£ng lines 
were obliterated ; where the bedding could be determined by the occur- 
ence of grit bands, there appeared to be no cleavage, or, if there were, it 
coincided with the bedding. These little difficulties are of common 
occurrence. 

In the lower ground to the west of the slate ridge are large quar- 
ries opened for the purpose of getting a granitic rock of the kind which 
I propose to call Elvanite. One band of this, in which there are two 
quarries opened, appears to be at least twenty yards wide, and to run 
about !N".!N".E. in the strike of the beds; but on the west side of it, in the 
lower part of the quarry, three or four smaller and rather irregular veins, 
of ten to twenty feet only in width, run in a more easterly and westerly 
direction about E. 35 N. or W. 35 S., as if they branched out of the 
larger mass, a point which farther excavation was required to determine. 
The slate near these veins was slightly altered, much shattered, and 
stained of a dark-brown colour, but this alteration could not be per- 
ceived at a greater distance than a few feet from the dyke, and at ten 
yards from it the slate was quite unaltered. The smaller granite veins 
were composed of a pale-yeUow compact or finely granular rock, some- 
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times rather friable and earthy, appearing like a somewhat decomposed 
mixture of granular feldspar and quarts. The larger mass was a dis- 
tinctly crystalline aggregate t)f feldspar and quartz, with, in some parts, 
small crests and little detached flakes of white or green mica. It thus 
formed a perfect granite occasionally, though its general appearance in 
the quarry was hardly that of true granite, and it required a close in- 
spection of a fresh surface to assure one's self that it was so. It was much 
jointed in many directions, but large cuboidal blocks were not unfre- 
quent. When broken open, these were often seen to show signs of 
weathering internally to a depth even of eight inches or a foot, and 
even when taken from the heart of the quarry. The central nucleus 
or core of these blocks was a pale greenish-gray, while that core was 
Burroimded by bands of yellowish and reddish-brown, conforming in 
outline to the external margin of the block, and getting darker as they 
approached it. This is a very common character in most of the elvan 
dykes of Wicklow and Wexford, but is one that is not so often seen, 
scarcely ever to the same extent, in larger masses of true granite. Is it 
owing to the presence of iron, or some other ingredient which the veins 
have derived from the masses of other rock which they traversed? 

About thirty yards east of the quarries in this Granite or Elvanite, 
blocks apparently in situ appeared above ground of a totally different rock. 
This was a highly crystalline greenstone, with tabular crystals of feld- 
spar, sometimes half an inch long, but generally smaller, though still 
£stinct, and of a white or pale-green colour, interlaced with crystal- 
line granules of dark apple-green hornblende, and a black lustrous mine- 
ral, which is probably another variety of hornblende. Yellow iron 
pyrites also occurs in small cubical crystals. It was intensely hard, and 
the blocks were so massive, and weathered into such rounded forms, that 
it was impossible to detach any but small chips from them. A few yards 
east of the line in which these blocks occurred, the greenstone appeared 
to become of a finer grain as it approached the slate. The slate itself 
near the greenstone was very hard, and had a flinty appearance, pro- 
bably due to the influence of heat; but this only extended for a few 
feet, the mass of the slate being quite unaltered. 

After crossing the slate ridge to the east, crystalline greenstone again 
appeared, occupying all the south-eastern slope of the hill of Rock 
Little, and there was one narrow belt of ground running across the 
strike of the slates, in which no fragments of slate were to be seen at the 
surface ; but blocks of greenstone did appear. It is possible, then, that 
here was a greenstone dyke cutting across the slate, and connecting the 
greenstone on the east with that on the west. If so, it must be very 
narrow, not more, certainly, than ten yards, as slate appeared again in 
mass immediately to the north-east of this band. 

This greenstone, which occurs in considerable mass on the south-east 
of the hill of Eock Little, continues down into the small valley which 
runs between Bock Little, and Eock Big, and the first rock seen after 
crossing that valley is also greenstone of a similar character. It is pro- 
bable, therefore, tiiat the valley has been excavated in the greenstone, 
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as it certainly is further north, where the little brook at the bottom of 
it falls over ledges of greenstone. 

It might at first sight, perhaps, seem unlikely that so hard and so 
tough a rock as this greenstone would be excavated rather than the 
cleaved slates which form the hill on one side of it, or the more brittle 
felstones, &c., which form the loftier hill on the other side. It is, 
however, a very common occurrence among these old Cambro-Silurian 
rocks, both in Ireland and in Wales, and elsewhere, that the greenstones 
have suffered degradation rather than the slates and felstones. The 
reason of this is, probably, that although very hard and very tough, they 
are in the first place more open, from their mineral constitution, to the 
slow action of the weather tiian the slates and felstones. The silicates 
of lime, &c., which they contain become converted into carbonates, as 
may be seen by their effervescing with acids along their cracks and cre- 
vices, and at the inner margin of their decomposed part ; and these car- 
bonates are then dissolved, and the disintegration of the rock is the con- 
sequence. In the second place, greenstones, like basalts and some other 
igneous rocks, have a concealed internal spheroidal structure, which 
weathering develops by removing all the angular comers and promi- 
nences, and the weathered blocks are, therefore, more easily set in motion 
by the action of breakers and currents than the more permanently an- 
gular felstones, or the flat and shingly slate rocks. During the passage 
of the l£uid, then, through the upper surface of the sea, at its various 
periods of slow elevation and depression, it is natural to suppose that 
the greenstones may have in many instances been more acted upon by 
denudiag forces than the adjacent slates or felstones. 

The greenstone now described runs along the whole western side of 
Eock Big, stretching up the western flank of Arklow Eock, nearly to 
the summit. "Neax its boundary, and in some other places, it is fine- 
grained, and sometimes almost earthy in appearance, though still hard ; 
but in its more central portion it is very crystalline, showing large glit- 
tering faces of the black lustrous mineral before mentioned. 

The eastern boundary of this greenstone runs in a nearly straight 
line, about 'N. N. E. and S. S. W., parallel to the general strike of the 
rocks, and it is very well defined, and determinable within five or six 
yards, at several points within the space of a mile. 

Parallel to this boundary a band of a very remarkable rock occurs, 
about 150 yards in width, and running right over the summit of Arklow 
Bock from one extremity of the district to the other. This rock would 
be generally called a feldspar, porphyry, or a porphyritic felstone, and 
over the greater part of its course it would be improper to give it any 
other name. It consists of a dark gray, or greenish -gray base, full of 
small white crystals of feldspar, about one- fourth of an inch long ; the 
base or paste, which is quite smooth and compact, likewise exhibiting 
here and there brilliant facets of crystals of feldspar of the same colour 
as itself. The white opaque crystals of feldspar are sometimes rather 
irregular in form, though they do not exhibit any discoloured marks of 
weathering, nor much appearance of their angles having been worn or 
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rounded. Notwithstanding the completely porphyritic appearance of 
this rock where it was first seen, there was a certain indefinable cha- 
racter about it that reminded me of other rocks both in Wales and Wa- 
terford, which had been at first taken for porphyry, but were eventually 
found to be of mechanical formation, and I tiierefore searched carefully 
along the band in order to arrive at a true estimate of its character. 
When traced down to the cliffs at the north end of the headland, the 
rock was well exposed, and part of it was there clearly seen to be con- 
glomeritic in structure, containing small rounded pebbles of vesicular 
trap, and rounded and angular fragments of felstone and slate. In one 
part these were arranged in distinct layers, exhibiting a well-marked 
lamination striking N.N. E., parallel to the strike of Uie country, and 
evidently the result of stratification, and even the white opaque crystals 
or crystalline fragments of feldspar were in another part Ukewise ar- 
ranged in lines and layers, having the same strike as if they had been, 
not innate crystals produced where they are now found, but crystals 
brought either by water or air and deposited along with the paste in 
which they were embedded. Some parts of this rock in the quarries on 
the beach lost altogether the brecciated and conglomeritic character, con- 
sisting of dark gray felstone, quite smooth and compact, with little facets 
of innate crystals scattered here and there. The rock, however, retained 
a streaky or grained structure, in consequence of the parallel arrange- 
ment of small layers of different colours and slightly different texture. 
This grain often exists in truly molten rocks being caused by the flow- 
ing of the mass while in a pasty condition ; or it may be the mark of 
an altered ash. 

Immediately over these rocks, or to the east of this band, on the 
coast, is a distinctly stratified rock, about ten feet thick, an ashy shale 
with interstratified fine-grained grits, or thin layers of felstone (I could 
not quite determine which), that dipped to E. S. E. at 50° ; above that 
occurred a band about twenty yards wide, of columnar greenstone, the 
columns of which lay at right angles to the stratification of the slate 
below, and had both above and below them a thin band of earthy-look- 
ing greenstone, and over that were white felstones and slates, apparently 
interstratified, but much twisted and contorted, large roundish masses 
of felstone being partly enveloped by beds of indurated shale. Other 
masses of greenstone appeared obscurely connected or intertangled with 
them. These irregular and confused rocks occur on each side of the 
Arch Eock, an overhanging mass which has now fallen down, and beyond 
them, along the shore to the southward, we come upon a lai^ mass of 
pure white felstone. 

Tracing the porphyritic band at first alluded to, from the coast over 
the hill, I found exactly in its strike, on the north slope of Arklow Eook, 
not far from a cottage occupied by George Prestwich, a mass of very 
coarse conglomerate, the base of which resembled the porphyry, and had 
both the opaque feldspar crystals and those which seemed certamly innate 
(or produced in the mass), while the whole rock was crowded with peb- 
bles of many other rocks, principally felstone, from the size of the first 
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downward. The stratification of this conglomerate appeared to coincide 
with that of the country generally, the strike being N. N. E., and the 
bedding at a high angle. 

Just behind George Prestwich's the porphyry is quarried, and it was 
here that I procured the specimens, in one of which you will perceive 
an embedded pebble of felstone of the size of a nut, notwithstanding 
the crystalline porphyritic and apparently molten character of the rock. 

East of this band there extends another band parallel to it, and 
about 100 yards in width, right across the hill, composed of felstone 
varying from a rather dark-gray through a pale green to a nearly pure 
white, having the compact smooth texture usual with this rock, but 
exhibiting every here and there small glittering facets of crystals of 
feldspar. 

Over, or to the eastward of this, there appear to be some beds of a 
kind of ash, either felstone or greenstone, or having both characters 
intermingled, containing at one place on the coast veins of felstone, 
which are probably the ends of small contemporaneous flows of that 
rock. 

East of these ageiin at the Hanging Stone, and at all places N. "N, E. 
and S. 8. W. of it, is a band of greenstone about 80 or 100 yards wide, 
and very well exhibited along the cliffs. This greenstone is of a finer 
grain than that before mentioned, but is a well-characterized greenstone. 
It is remarkable that both in this and in other rocks of tiie district 
there is a much greater proportion of iron pyrites in small detached 
cubical crystals than is usual in such rocks. 

Proceeding along the cliffs south of the Hanging Stone, when about 
a quarter of a mile south of it, the greenstone gradually becomes 
earthy and friable, and passes into a flaky sort of greenish or yellow- 
ish a^, which shortly becomes distinctly stratified, and passes up into 
thin beds of fine-grained slate and gritstone, and these are shortly 
overlaid by a bed of coarse conglomerate, twenty or thirty feet thick, 
over which is more thick, massive ash, and then a small exposure of 
dark gray compact felstone terminates the section. 

These clearly stratified rocks dip E. S. E. at 70° or 80° The con- 
glomerate is fall of well-rounded pebbles of trap and fragments of slate, 
some of the traps being compact felstone, others quite vesicular, almost 
pumiceous in appearance, such as I did not see in situ an3rwhere. It 
had very much the aspect, except from its highly incHned position, 
of one of the beds of volcanic breccia and conglomerate one so often 
sees about recent and active volcanoes ; and it occurred to me that in 
these pebbles of vesicular trap we might have preserved the only frag- 
ments of the more superficial parts of the flows of molten matter which 
were produced at the time of the igneous outburst, the compact fel- 
stones being the lower part of those molten streams. 

As a general result, then, of this description, we may state that here, 
as in many other localities of the Cambro- Silurian district of tke south- 
east of Ireland and the opposite coast of Wales, volcanic outbursts and 
eruptions were taking place in the bed of the sea, in which those muds 
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and sands were being deposited that 
we now recognise as fine-grained 
slates and gritstones. That from these 
actire yolcanic vents, flows of molten 
rock were taking place, some of which, 
being more purely felspathic, consoli- 
dated into felstones; others, having 
the materials for the formation of 
hornblende mingled with the felspa- 
thic base, produced greenstones. Both 
kinds were accompanied by mecha- 
nically formed ashes and conglome- 
rates, just as the trachytic and dole- 
ritic lavas of the present day are 
accompanied by tuff and peperino, 
and volcanic breccias. It follows, of 
necessity, that these contemporaneous 
sheets of trap had their origin some- 
where in intrusive pipes, veins, and 
larger masses, proceeding from the 
interior towards the surface; and it is 
probable that the contemporaneous 
sheets of greenstone proceeded from 
masses of intrusive greenstone, and 
that the felstones proceeded from 
dykes and veins of crystalline fel- 
stone; in other words, frx>m a crystal- 
line aggregate of quartz and feldspar, 
which is, in fact, that variety of gra- 
nitic rock which I have caUed Elva- 
nite, and which, whenever it contains 
a micaceous mineral as a constituent, 
becomes true Granite. 

We must, therefore, look to granite 
veins and intrusive masses as the deep- 
seated portion of that mass which, 
when poured out at the surface, be- 
comes felstone — a rock which has the 
same feldspar and quartz in a pasty 
condition, that in the Elvanite are 
crystallized out. We may then £surly 
suspect that many of the numerous 
elvan dykes and veins, and some of 
the granite masses must closely agree- 
ing with Elvanite, were in fact the 
deep-seated roots, as it were, from 
which the felstones have proceeded. 
Although, then, these dykes and 
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masses of granite are really intrusive into Gambro-Silurian rocks, they 
yet belong in reality to tlie Cambro-Silurian period, being older than 
the beds which lie above the felstones, though, of course, newer than 
the parts in which they themselves lie. These are conclusions which I 
drew fix)m my examination of parts of the coimty of Wicklow and Wex- 
ford, three or four years ago, and which every subsequent examination 
has tended to confirm. 

In the present instance I should look upon the slates of Eock Little 
as the lowest beds of the district, and, therefore, older than the traps of 
Bock Big ; and I believe the larger masses of these trappean rocks to have 
been formed in the order of their succession from west to east, — ^the por- 
phyritic ash having been first formed; then the sheets of felstone, and 
their accompaning ashes, then the very regular band of greenstone of the 
Hanging Stone, followed by the deposition of several beds of greenstone 
ash, those by the formation of beds of argillaceous mud, and afterwards by 
the thick beds of conglomerate, derived probably from a portion of some 
of the previously consolidated traps that had become exposed to the action 
of a current. Other beds of ash and other flows of felstone then took 
place, as indicated by the highest beds of the section. If the metamor- 
phism that has subsequently produced the innate crystalline structure 
in the porphyritic ash be attributable to the greenstone immediately 
alongside of it, then, probably, the whole mass of the greenstone on 
the west flank of Eock Big, and all that of Eock Little, is of intrusive 
origin, and is newer than the felstones, &c., to the east of it. It is 
nearly certain that the intrusion of the elvan (or granite) dykes on the 
west side of Eock Little took place subsequently to the production of the 
greenstone, both because the greenstone nearest to them is more highly 
crystalline than the rest, as if it had been remelted ; and because in 
one comer of one of the lower quarries of Eock Little I found a small 
vein of Elvanite cutting through a mass of greenstone, apparently part of 
the general mass of the neighbourhood. The elvan, then, must be looked 
on as the newest rock of the district. 

It would follow, however, both from the highly crystalline structure 
of the elvans and greenstones of Eock Little, and from their boundaries 
being parallel to the general strike of the country, that their intrusion 
took place while the beds above them were yet horizontal and un- 
disturbed, either bj elevation or denudation; and that their present situ- 
ation is due to their having partaken in the general movement and 
general erosion that has eflbcted the whole coimtry, and impressed upon 
it the general strike of its rocks, and the general outline of its surface. 

It has been already stated that the metamorphic effect of any of 
these rocks is very slight, and confined strictly to their immediate 
neighbourhood, disaappearing at a distance of a few feet from them in 
the aqueous rocks, and at that of a few yards in those igneous rocks 
which have been altered. 

I believe any disturbing effect consequent on the intrusion of these 
igneous rocks to have been as restricted as their metamorphic action ; 
that the intruded rocks were injected as horizontal sheets, gently lifting 
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ftoartfig 1^ tlie rocks above them, but not otherwifie tilting or diB- 
tTKr^Aog them, — and that the igneous rocks were all there, and all con- 
mAuiaiUA into their present condition, be/ore the eommmoement of those 
gnuKt noremeiito of elevation and disturbance by which the Cambro- 
iytlmian roeks were tilted and inclined, not only in the south-east of 
Indaaid^ but simaltaneously over all the British islands, and throughout 
i^>»adin«via and the north-western parts of Europe. 

Vr, GriAth observed that in a paper recently read to the Society, 
vttphfiluif^ a visit made by him to Arklow Bock many years ago, he had 
pot tf/rw2ad views somewhat different from, although on the whole re- 
toof^MiU: with, the statement of Mr. Jukes ; and expressed his general 
ectt^^nrrenee in Mr. Jukes's views, although he confessed he felt still dis* 
fposed to uphold the old-&shioned metamorphic theory. 

¥rfdtmfft Haughton asked whether tiie occurrence of a band of 
Ipnxotne granitic elvans in the centare of the rocks of this district might 
m4. render their highly metamorphic condition explicable ; whether he 
efoundered them to have been originally of simply aqueous, or of trap* 
peaa ash origin* 

Mr. Jukes having replied satisfactorily to the several queries pro- 
posed. Dr. Alexander Carte read a paper *' On a Jaw and Tooth of Ele- 
phas Cliftii, from the Sub-Himalayas." 

Vr* Griffith then moved that the marked thanks of the Society be 
given to the Provost and Board of Trinity CoUege for their kindness in 
allowing the Society the use of so spacious and convenient a room for 
their meetings. 

Carried by acclamation. 

The meeting then adjourned until the second Wednesday in Janu- 
ary, 1868. 

WEDNESDAY EVENING. JANUARY 13, 1858. 

RoBEBT Mallet, Esq., in the Chair. 

The following gentlemen were elected Members of the Society: — 
Joseph Kincaid, Esq., Herbert-street; Thomas Hampton, Esq., C.E., 
108, Lower Baggot-street ; George A. Craig, Esq., C. E., 108, Lower 
Baggot-street. 

James Glennan, Esq., Dolphin's Bam, was elected an Associate 
Member for the Session 1857-8. 

The notice of motion from Council was read, viz. : — ** Any person 
residing as above, who shall have paid an admission fee of £5, shall be 
at liberty, at any time, to compound for his annual subscription by a 
payment of a farther sum of £5." 

Mb. J. Bebte Jukes read the following paper : — 

JX7NCTI05 OF THE LIHESTOITE, SAITDSTONE, Al^D OBANITE AT OUOHTEBABD, 
COUNTY GALWAT. BY JOHN BIBUINOHAM, ESQ. 

In few places in Ireland can the junction of the granite with other 
rocks be seen to greater advantage than immediately about Oughtorard. 
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At the picturesque waterfall, near tiie town, a series oi three or four 
different sandstones appear overlying the syenitic rock, while they, in 
turn, are overlaid by the beds of carboniferous limestone. At Derry- 
laura, about one mile N. W. firom Oughterard, a coarse red conglomerate, 
with rounded pebbles of grey quartz, is found resting on the igneous 
rock at an inclination of 15^. The division of the two rocks is here far 
better defined than at the junction near the town, where there appears to 
be a passage from the sandstone into the syenite. A stream bears along 
during floods the quartzose pebbles set free by disintegration from the 
conglomerate ; and it is interesting to contemplate the shingle that once 
rolled on the shores of an ancient sea, now hurried on in the bed of 
the mountain torrent after its rest of ages. The sandstone here is pro- 
bably the extremity of a narrow band of that rock that extends under 
the waters of Loch Gorrib to Gong, and rises near that town with a 
thick covering of its own detritus. 

A junction of a different kind may be examined about three miles 
south from Oughterard, where the beautiM syenitic porphyry abuts 
against a homblendic rock, that forms with it a range of hills varying 
from 600 to above 900 feet in height ; from whose summits the greater 
part of the igneous district of West Galway may be seen, stretching away 
to the ocean with its sombre covering of heathy moor, and drearily 
speckled with the leaden tints of its hundred lakes and pools. 

I have attempted to show the features of the junction at Oughterard 
in a plan and diagram section : — 

No. 1 is the ordinary limestone, but changing its character at its 
junction with the sandstone, where it assumes an arenaceous appearance, 
and becomes fuU of crystals of calcite. 

No. 2 is a bed of yellow sandstone, six feet thick. 

No. 3 is also a bed of sandstone, thinly laminated, and frdl of minute 
cryBtals of pyrites, three feet thick. 

No. 4 is a bed of quartzose sandstone, four feet thick. 

No. 5 is a remarkable rock. It may be called a sandstone conglo- 
merate : but on the surface I found some four-sided pyramids, from two 
to three inches in height, and more or less perfectly shaped like crystals. 
These are mineralogically different from the rock itself, and somewhat 
from each other, assuming in various degrees a syenitic character. They 
are spotted with pyrites, and contain small crystals, apparently of horn- 
blende. This rock is interesting in a double point of view, as it illus- 
trates the passage of a sandstone into a syenite, and shows a tendency of 
the latter to form crystalline shapes, which, in this 'example, enclose 
smaller crystals of its contained minerals. The pyramids, and, indeed, 
all the granitic rocks, are covered with a coat of shining black, that 
reminds one of the incrustetions which Humboldt says are found on 
granites washed by rivers of the torrid zone. 

No. 6 is a rock of very varied appearance. In some places it might 
be called quartz rock ; in others it resembles a conglomerate, and in 
others again it approaches a syenite, into which it finally seems to pass. 

The inclination of the stratified rocks increases from 30^ at the head 
of the lower watorfedl to 60^ at the summit of the upper, and it again 
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rounded. Notwithstanding the completely porphyritic appearance of 
this rock where it was first seen, there was a certain indefinable cha- 
racter about it that reminded me of other rocks both in Wales and Wa- 
terford, which had been at first taken for porphyry, but were eventually 
found to be of mechanical formation, and I therefore searched careMly 
along the band in order to arrive at a true estimate of its character. 
When traced down to the cliffs at the north end of the headland, the 
rock was well exposed, and part of it was there clearly seen to be con- 
glomeritic in structure, containing small rounded pebbles of vesicular 
trap, and rounded and angular fragments of felstone and slate. In one 
part these were arranged in distinct layers, exhibiting a well-marked 
lamination striking N.N. E., parallel to the strike of &e country, and 
evidently the result of stratification, and even the white opaque crystals 
or crystalline fragments of feldspar were in another pait likewise ar- 
ranged in lines and layers, having the same strike as if they had been, 
not innate crystals produced where they are now found, but crystals 
brought either by water or air and deposited along with the paste in 
which they were embedded. Some parts of this rock in the quarries on 
the beach lost altogether the brecciated and conglomeritic character, con- 
sisting of dark gray felstone, quite smooth and compact, with little facets 
of innate crystals scattered here and there. The rock, however, retained 
a streaky or grained structure, in consequence of the parallel arrange- 
ment of small layers of different colours and slightly different texture. 
This grain often exists in truly molten rocks being caused by the flow- 
ing of the mass while in a pasty condition ; or it may be the mark of 
an altered ash. 

Immediately over these rocks, or to the east of this band, on the 
coast, is a distinctly stratified rock, about ten feet thick, an ashy shale 
with interstratified fine-grained grits, or thin layers of felstone (I could 
not quite determine which), that dipped to E. S. E. at 50® ; above that 
occurred a band about twenty yards wide, of columnar greenstone, the 
columns of which lay at right angles to the stratification of the slate 
below, and had both above and below them a thin band of earthy-look- 
ing greenstone, and over that were white felstones and slates, apparently 
interstratified, but much twisted and contorted, large roundish masses 
of felstone being partly enveloped by beds of indurated shale. Other 
masses of greenstone appeared obscurely connected or intertangled with 
them. These irregular and confused rocks occur on each side of the 
Arch Eock, an overhanging mass which has now fallen down, and beyond 
them, along the shore to the southward, we come upon a large mass of 
pure white felstone. 

Tracing the porphyritic band at first alluded to, from the coast over 
the hill, I foimd exactly in its strike, on the north slope of Arklow Eock, 
not far from a cottage occupied by George Prestwich, a mass of very 
coarse conglomerate, the base of which resembled the porphyry, suidhad 
both the opaque feldspar crystals and those which seemed certainly innate 
(or produced in the mass), while the whole rock was crowded with peb- 
bles of many other rocks, principally felstone, from the size of the first 
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downward. The stratification of this conglomerate appeared to coincide 
with that of the country generally, the strike heing N. N. E., and the 
bedding at a high angle. 

Just behind George Prestwich's the porphyry is quarried, and it was 
here that I procured the specimens, in one of which you will perceive 
an embedded pebble of felstone of the size of a nut, notwithstanding 
the crystalline porphyritic and apparently molten character of the rock. 

East of this band there extends another band parallel to it, and 
about 100 yards in width, right across the hiU, composed of felstone 
varying from a rather dark-gray through a pale green to a nearly pure 
white, having the compact smooth texture usual with this rock, but 
exhibiting every here and there small glittering facets of crystals of 
feldspar. 

Over, or to the eastward of this, there appear to be some beds of a 
kind of ash, either felstone or greenstone, or having both characters 
intermingled, containing at one place on the coast veins of felstone, 
which are probably the ends of small contemporaneous flows of that 
rock. 

East of these again at the Hanging Stone, and at all places N. iN". E. 
and S. S. W. of it, is a band of greenstone about 80 or 100 yards wide, 
and very well exhibited along the cliffs. This greenstone is of a finer 
grain than that before mentioned, but is a weU-characterized greenstone. 
It is remarkable that both in this and in other rocks of the district 
there is a much greater proportion of iron pyrites in small detached 
cubical crystals than is usual in such rocks. 

Proceeding along the cliffs south of the Hanging Stone, when about 
a quarter of a mile south of it, the greenstone gradually becomes 
earthy and friable, smd passes into a fiaky sort of greenish or yellow- 
ish ash, which shortly becomes distinctly stratified, and passes up into 
thin beds of fine-grained slate and gritstone, and these are shortly 
overlaid by a bed of coarse conglomerate, twenty or thirty feet thick, 
over which is more thick, massive ash, and then a small exposure of 
dark gray compact felstone terminates the section. 

These clearly stratified rocks dip E. S. E. at 70** or 80®. The con- 
glomerate is fall of well-rounded pebbles of trap and fragments of slate, 
some of the traps being compact felstone, others quite vesicular, almost 
pumiceous in appearance, such as I did not see in situ an3rwhere. It 
had very much the aspect, except from its highly inclined position, 
of one of the beds of volcanic breccia and conglomerate one so often 
sees about recent and active volcanoes ; and it occurred to me that in 
these pebbles of vesicular trap we might have preserved the only frag- 
ments of the more superficial parts of the flows of molten matter which 
were produced at the time of the igneous outburst, the compact fel- 
stones being the lower part of those molten streams. 

As a general result, then, of this description, we may state that here, 
as in many other localities of the Cambro- Silurian district of tke south- 
east of Ireland and the opposite coast of Wales, volcanic outbursts and 
eruptions were taking place in the bed of the sea, in which those muds 
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and sands were being deposited that 
we now recognise as fine-grained 
slates and gritstones. That from these 
active volcanic vents, flows of molten 
rock were taking place, some of which, 
being more purely felspathic, consoli- 
dated into felstones; others, having 
the materials for the formation of 
hornblende mingled with the felspa- 
thic base, produced greenstones. Both 
kinds were accompanied by mecha- 
nically formed ashes and conglome- 
rates, just as the trachytic and dole- 
ritic lavas of the present day are 
accompanied by tuff and peperino, 
and volcanic breccias. It follows, of 
necessity, that these contemporaneous 
sheets of trap had their origin some- 
where in intrusive pipes, veins, and 
larger masses, proceeding from the 
interior towards the surface; and it is 
probable that the contemporaneous 
sheets of greenstone proceeded from 
masses of intrusive greenstone, and 
that the felstones proceeded from 
dykes and veins of crystalline fel- 
stone; in other words, from a crystal- 
line aggregate of quartz and feldspar, 
which is, in fact, that variety of gra- 
nitic rock which I have called Elva- 
nite, and which, whenever it contains 
a micaceous mineral as a constituent, 
becomes true Granite. 

We must, therefore, look to granite 
veins and intrusive masses as the deep- 
seated portion of that mass which, 
when poured out at the surface, be- 
comes felstone — ^a rock which has the 
same feldspar and quartz in a pasty 
condition, that in the Elvanite are 
crystallized out. We may then fairly 
suspect that many of the numerous 
elvan dykes and veins, and some of 
the granite masses must closely agree- 
ing with Elvanite, were in fact the 
deep-seated roots, as it were, from 
which the felstones have proceeded. 
Although, then, these dykes and 
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masseB of granite are really intrusive into Cambro-Silurian rocks, they 
yet belong in reality to the Cambro-Silurian period, being older than 
the beds which lie above the felstones, though, of course, newer than 
the parts in which they themselves lie. These are conclusions which I 
drew from my examination of parts of the county of Wicklow and Wex- 
ford, three or four years ago, and which every subsequent examination 
has tended to confirm. 

In the present instance I should look upon the slates of Eock Little 
as the lowest beds of the district, and, therefore, older than the traps of 
Bock Big ; and I believe the larger masses of these trappean rocks to have 
been formed in the order of their succession from west to east, — ^the por- 
phyritic ash having been first formed; then the sheets of felstone, and 
their accompaning ashes, then the very regular band of greenstone of the 
Hanging Stone, followed by the deposition of several beds of greenstone 
ash, those by the formation of beds of argillaceous mud, and afterwards by 
the thick beds of conglomerate, derived probably from a portion of some 
of the previously consolidated traps that had become exposed to the action 
of a current. Other beds of ash and other flows of felstone then took 
place, as indicated by the highest beds of the section. If the metamor- 
phism that has subsequently produced the innate crystalline structure 
in the porphyritic ash be attributable to the greenstone immediately 
alongside of it, then, probably, the whole mass of the greenstone on 
the west flank of Eock Big, and all that of Eock Little, is of intrusive 
origin, and is newer than the felstones, &c., to the east of it. It is 
nearly certain that the intrusion of the elvan (or granite) dykes on the 
west side of Eock Little took place subsequently to the production of the 
greenstone, both because the greenstone nearest to them is more highly 
crystalline than the rest, as if it had been remelted ; and because in 
one comer of one of the lower quarries of Eock Little I found a small 
vein of Elvanite cutting through a mass of greenstone, apparently part of 
the general mass of the neighbourhood. The elvan, then, must be looked 
on as the newest rock of the district. 

It would follow, however, both from the highly crystalline structure 
of the elvans and greenstones of Eock Little, and from their boundaries 
being parallel to the general strike of the country, that their intrusion 
took place while the beds above them were yet horizontal and un- 
disturbed, either by elevation or denudation; and that their present situ- 
ation is due to their having partaken in the general movement and 
general erosion that has effected the whole country, and impressed upon 
it the general strike of its rocks, and the general outHne of its surface. 

It has been already stated that the metamorphic effect of any of 
these rocks is very slight, and confined strictly to their immediate 
neighbourhood, disappearing at a distance of a few feet from them in 
the aqueous rocks, and at that of a few yards in those igneous rocks 
which have been altered. 

I believe any disturbing effect consequent on the intrusion of these 
igneous rocks to have been as restricted as their metamorphic action ; 
that the intruded rocks were injected as horizontal sheets, gently lifting 
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and floatuig up the rocks above them, but not otherwise tilting or dis- 
turbing them, — and that the igneous rocks were all there, and all con- 
solidated into their present condition, before the commencement of those 
great movements of elevation and disturbance by which the Cambro- 
Bilurian rocks were tilted and inclined, not only in the south-east of 
Ireland, but simultaneously over all the British islands, and throughout 
Scandinavia and the north-western parts of Europe. 

Dr. Grifith observed that in a paper recently read to the Society, 
respecting a visit made by him to Arklow Bock many years ago, he had 
put forward views somewhat different from, although on the whole re* 
concilable with, the statement of Mr. Jukes ; and expressed his general 
concurrence in Mr. Jukes's views, although he confessed he felt still dis* 
posed to uphold the old-fashioned metamorphic theory. 

Professor Haughton asked whether the occurrence of a band of 
genuine granitic elvans in the centre of the rocks of this district might 
not render their highly metamorphic condition explicable ; whether he 
considered them to have been originally of simply aqueous, or of trap- 
pean ash origin. 

Mr. Jukes having replied satisfactorily to the several queries pro- 
posed. Dr. Alexander Carte read a paper ^' On a Jaw and Tooth of Ele- 
phas Clifbii, from the Sub-Himalayas." 

Dr. Grifith then moved that the marked thanks of the Society be 
given to the Provost and Board of Trinity College for their kindness in 
allowing the Society the use of so spacious and convenient a room for 
their meetings. 

Carried by acclamation. 

The meeting. then adjourned until the second Wednesday in Janu- 
ary, 1868. 

WEDNESDAY EVENING, JANUARY 13, 1868. 

EoBEBT Mallet, Esq., in the Chair. 

The following gentlemen were elected Members of the Society: — 
Joseph Kincaid, Esq., Herbert-street; Thomas Hampton, Esq., C.E., 
108, Lower Baggot-street ; George A. Craig, Esq., C. E., 108, Lower 
Baggot-street. 

James Glennan, Esq., Dolphin's Bam, was elected an Associate 
Member for the Session 1857-8. 

The notice of motion from Council was read, viz. : — '* Any person 
residing as above, who shall have paid an admission fee of £5, shall be 
at liberty, at any time, to compound for his annual subscription by a 
payment of a further sum of £5." 

Mb. J. Bsete Jukes read the following paper : — 

JUKCIIOK OF THE LIHESTOITE, SAITDSTONE, AND 6BANITE AT 0U6HTEBABD, 
COUNTY GALWAY. BY JOHN BIRMINGHAM, ESQ^. 

In few places in Ireland can the junction of the granite with other 
rocks be seen to greater advantage than immediately about Oughterard. 
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At the picturesque waterMl, near ihe town, a series of three or four 
different sandstones appear overlying the syenitic rock, while they, in 
turn, are overlaid by the beds of carboniferous limestone. At Derry- 
laura, about one mile 1^. W. from Oughterard, a coarse red conglomerate, 
with rounded pebbles of grey quartz, is found resting on the igneous 
rock at an inclmation of 15°. The division of the two rocks is here far 
better defined than at the junction near the town, where there appears to 
be a passage from the sandstone into the syenite. A stream bears along 
during floods the quartzose pebbles set free by disintegration from the 
conglomerate ,* and it is interesting to contemplate the shingle that once 
rolled on the shores of an ancient sea, now hurried on in the bed of 
the mountain torrent after its rest of ages. The sandstone here is pro- 
bably the extremity of a narrow band of that rock that extends under 
the waters of Loch Corrib to Cong, and rises near that town with a 
thick covering of its own detritus. 

A junction of a different kind may be examined about three miles 
south from Oughterard, where the beautiful syenitic porph3rry abuts 
against a homblendic rock, that forms with it a range of hiUs varying 
from 600 to above 900 feet in height ; from whose summits the greater 
part of the igneous district of West Galway may be seen, stretching away 
to the ocean with its sombre covering of heathy moor, and drearily 
speckled with the leaden tints of its hundred lakes and pools. 

I have attempted to show the features of the junction at Oughterard 
in a plan and diagram section : — 

No. 1 is the ordinary limestone, but changing its character at its 
junction with the sandstone, where it assumes an arenaceous appearance, 
and becomes full of crystals of calcite. 

No. 2 is a bed of yellow sandstone, six feet thick. 

No. 3 is also a bed of sandstone, thinly laminated, and full of minute 
crystals of pyrites, three feet thick. 

No. 4 is a bed of quartzose sandstone, four feet thick. 

No. 5 is a remarkable rock. It may be called a sandstone conglo* 
merate : but on the surface I found some four-sided pyramids, from two 
to three inches in height, and more or less perfectly shaped like crystals. 
These are mineralogically different from the rock itself, and somewhat 
from each other, assuming in various degrees a syenitic character. They 
are spotted with pyrites, and contain small crystals, apparently of horn- 
blende. This rock is interesting in a double point of view, as it illus- 
trates the passage of a sandstone into a syenite, and shows a tendency of 
the latter to form crystalline shapes, which, in this 'example, enclose 
smaller crysteds of its contained minerals. The pyramids, and, indeed, 
all the granitic rocks, are covered with a coat of shining black, that 
reminds one of the incrustations which Humboldt says are found on 
granites washed by rivers of the torrid zone. 

No. 6 is a rock of very varied appearance. In some places it might 
be called quartz rock ; in others it resembles a conglomerate, and in 
others again it approaches a syenite, into which it Anally seems to pass. 

The inclination of the stratified rocks increases from 30° at the head 
of the lower water&U to 60° at the summit of the upper, and it again 
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decreaaes to 80® at the junction with the syenite ; and it is worthy of 
remark that the planes of the principal joints of the latter at No. 7 
display a conformabiHty with the bedding of the former. 

a represents the place' of a cliff situate in an island not in the line 
of section, opposite which the rock in the bed of the river exhibits 
joints anticlinal to No. 7. The cliff is formed of a light-colonred syenite 
with whitish felspar and green hornblende ; and h ^ows the position of 
a cliff on the side of the fall, simDar in mineralogical character to Nos. 
5 and 6. 

The phenomena I have tried to describe seem to suggest that the 
syenite here was an altered sandstone, elevated at an axis marked by 
the meeting of the anticlinal planes of the joints ; and I consider the 
rocks at this junction no less worthy of observation on that account, 
than for the distinctness with which they show the tendency of a rock 
mass to assume definite crystalline forms under favourable conditions, 
which in this case might be attributed to the absence of pressure on 
the sandstone that had previously been stripped by denudation. 

Mr. Kelly made some remarks on this paper, stating that a rock 
protruded through limestone rendered it dolomitic. 

Professor Galbraith^ dissented from field geologists characterizing 
dolomitic rocks by colour or crystallization only, as analysis leads us to 
believe that these characters often lead us astray. 

Professor Jukes observed, that the term which should properly be 
used in speaking of these rocks was not dolomite, but magnesian lime- 
stone, as he could instance cases in the experience of Mr. Wyley, in 
which the presence of magnesia in as small a per-centage as 5 per cent, 
had been detected by mere inspection alone. 

Professor Harkness considered we must believe that dolomitization 
did not arise from igneous agency, but from forces acting externally to 
the rock, probably from the action of sea- water at great depth, under 
great pressure, by means of the decomposition of the sulphate of mag- 
nesia held in solution. 

The Chairman stated the last opinion had often appeared to him to 
explain dolomitization as it occurred in this country, but not to explain 
the great masses of dolomite as they occur abroad. 

Professor Galbraith objected to the theory, as we ought to find sul- 
phate of lime along with Qie dolomite, if it were true. 

Professor Harkness thought the sulphate of lime, being more soluble, 
ought to be carried away in solution. 

Professor Qalbraith dissented from this solution. 

Mb. J. Beete Ju£ES also read the following paper : — 

THE DBIFT OF WEST GALWAT AND THE EASTEBN PABTS OF MA TO. 

BY JOHN BIBMINGHAM. 

Among the geological phenomena of Ireland not the least interesting 
arc the escars, or gravel hiUs, which are found in all parts of the island. 
They differ from the drifts of other countries by presenting no fossili- 
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ferous testimony of their period ; while the similar lines of gravel hills 
in Northern Europe are proved, by their resting on beds containing 
recent shells, to be of very modem origin. The Norfolk drift with Scan- 
dinavian pebbles, according to Lyell, also rests, at some points, on a 
fresh-water bed, with shells of existing species ; and in the west of 
England boulder formation, as well as the drift of Wales and Scotland, 
are found shells of moUusca that now inhabit our seas. But the Irish 
escars, so far as hitherto known, neither contain fossils of their own, nor 
overlie any beds that discover their age^ To account for the former 
circumstances, it would be only necessary to consider the character of 
their materials, when it would be plain that no shell could, have resisted 
the grinding action of the moving gravel ; but this would not so well 
explain why traces of the lithodomi, which I have always searched for 
in vain, should be wanting ; and we must, therefore, seek a different 
cause for the absence of shells. I think this may be found in the pro- 
bable fact that little, if any, of the drift that has been left behind by 
the waters, ever lay at the sur&x^e of the former sea bottom, the upper 
parts of which have been swept away beyond our ken ; and the drift 
that we now see was derived from rocks that were situated at a depth 
to which no moUusca ever reached. 

The escar drift is well developed in the west of Ireland ; and in an 
extensive district which I have closely examined, in the west of Gal- 
way, and the eastern parts of Mayo, I think I have succeeded in disco- 
vering evidences of two other drifts. I will now venture to describe 
aU three, giving them distinctive names for clearness sake, and classi- 
fying them in the order of succession upwards, as follows : — 

1. The clay drift. 

2. The great boulder drift. 

3. The escar drift. 

The movement of the first I believe to have been from a point be- 
tween the south-east and the west ; of the second, from a point between 
the north and the west ; and of the third, from the south-west. 

The "clay drift" forms prominent cliffs on the coast near Bama, about 
two and a half miles S. W. from Galway (Ordnance sheet 93) ; and 
similar ones occur at intervals round the eastern and southern shores of 
the bay to Ballyvaughan, in the county of Clare (0. S. 2). At Bama 
its great mass consists of limestone boulders and clay ; but it is sparingly 
intermixed with granite, by which general name I will call the various 
syenitic rocks of Gkdway ; and, at first view, one would see nothing 
remarkable in the mixture, as the cliffs are situated in a granite country. 
However, on a closer inspection it is easily perceived that the peculiar 
species of granites which are found in those cliffs are not the native 
rocks of the neighbourhood ; nor have I found them tn situ in any part 
of the igneous district of West Galway. The inference is, that fiiey 
came from rocks that are still hidden beneath the waters of the bay ; 
whence alone the drift could arrive without containing some of the 
granites that now form our dry land. But that it did not come from 
those parts of the bay which lie to the east or south-east, is shown by 
the drift of the Aughinish cliff (Clare 0. S. 3), which is composed of 
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limestone boulders imbedded in a tenacious clay, without a trace of the 
sandstones of Slieye Aughta, which lies at no great distance in those 
directions. Neither is there any granite in this cHff, which corroborates 
the evidence of the Barna clijQ^s, that their materials did not come from 
any northerly source. It is proved, therefore, by the Barna chSa, that 
thiis ** day djnit" was not transported from any point of the compass in 
the north segment contained between the west and east. The Anghi- 
nish cliff proves this also, and to that segment adds from the east to the 
south-east ; consequently, it must have been carried from some part of 
the smaU^ segment between the south-east and the west; a ccmclusion 
that is confirmed by the absence of granite in the drift of Aughinish ; 
but I have found no data that might enable us to define its course 
more exactly. 

The " great boulder drift" ha« left ample evidence of its progress. 
The Barna cliffs are strewed over with large granite and limostone 
blocks, and the gcanites, which are very different from those in the drift 
below, are easily recognisable as belonging to the rocks of the district 
to the north and north-west of Barna. The limestone boulders, which 
are less num^x>us, probably came from the district west of Lough Corrib; 
and some of them present the arenaceous appearance that I have re- 
marked in the limestone about Oughterard near its junction with the 
granite. At Aughinish, though the drift there, as already stated, is un- 
nuxed with granite, still many boulders of that rock from the north- 
west are found on the surface of the land above. They are smaller and 
rounder than those on the Barna cIjSb ; and they may be traced over the 
country towards Slieve Aughta. 

I think the distinction, direction, and sequence of these drifts are all 
sufficiently proved by the above examples. The distinction and se- 
quence, and, less clearly, the direction, are shown where the boulder 
drift overlies detached masses of the clay drift in the granite country 
between Barna and Lough Corrib ; as at Tonabrocky Hill, two and a half 
miles north of the Bama clifGs (0. S. 81); and at Glenlough, three- 
fourths of a mile IS. E. of Tonabrocky (0. S. 82), where the clay drift 
shows signs of denudation before the deposition of the granitic gravel. 
The direction alone is proved by phenomena observable throughout the 
whole district referred to by this paper, and of which I will give a few 
examples. 

At St Brandon's Island, three miles S. E. from Galway (0. S. 94), 
we find large igneous boulders, the parent rocks of which lie to the 
north-west in the vicinity of the town. 

About five miles 8.W. of Oughterard (Galway O.S, 67), on the road 
frx)m the village of Doon to Letter, and at less than a mile from the for- 
mer, is a drift hiU containing a large block of sandstone, but chiefly 
composed of the debris of homblendio rocks. Leaving the road a short 
distance farther on, and' ascending the hill to the right, the homblendio 
rock is discovered in 9itUy covered with great boulders of syenitic por- 
phyry, a characteristic rock with large crystals of flesh- coloured felspar 
and green hornblende ; and this also may be found in situ at Knockalee 
Hill, at a distance of near two miles in a direction rather north of west 
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The interyening hill is also covered with similar boulders, but larger, 
some of them far exceeding one hundred tons, and more angular ; and it is 
worthy of remark that t^ey seem inclined to cluster round the summits 
of the hills, rather than spread over the valleys between them. 

The oountiy adjoining Slieve Dart to the south-east, near Dunmore 
(Ckdway, 0. S. 5), is fdll of its sandstones and conglomerates ; and I think 
it unnecessary to cite any more of t^e various examples I have remarked 
of this drift, which I have characterized by the name of '* boulder 
drifk ;" as its distinctive remains consist of the larger blocks that resisted 
the subsequent force which removed its lighter materials. 

The escar drift in the greater part of my district is composed of 
limestone gravel of various degrees of fineness, mixed in a small propor- 
tion with the debris of oHier rocks. In its formation it is often amor- 
phous, and often shows stratification more or less perfect, in which the 
coarser gravel and boulders generally incline towanls the upper parts, — 
a fact that I think deserves especiid notice, as it appears at variance 
with recognised geological theory. It might, perhaps, be referred to 
the action of light currents on the mass of previously deposited drift, 
the fine sand being carried away to a certain depth, and the larger 
stones and gravel left behind by a kind of winnowing process, and set- 
tling in an accumulation on the surface of the parts undisturbed. 

The disposition of this drift would show a force moving towards the 
north-east, in the southern part of my district, and then assuming a 
northerly course, which it continued to the coasts of Mayo and Sligo. 
The lines of gravel hills are favourable in their direction to this hypo- 
thesis, which is also supported by their mineralogical evidence. The 
escars immediately to the south of the sandstone district of Slieve Dart 
contain little or no gravel of that formation, though its large boulders 
are scattered over other parts of the land. The sou&em slopes of Slieve 
Dart are swept pretty clear of small drift, which, on the northern side, 
covers, to a great depth, a large extent of country. A felstone dyke 
occurs at the north-eastern extremity of the sandstone, and its boulders 
are only found to the north. Its date may be posterior to the ** boulder 
drift," and it may have been contemporaneous with the rise of the land 
during the escar period. 

In the yellow sandstone, Silurian, and porphyry districts about 
XJggool and Kilkelly (Mayo O.SS. 72, 73, 81, 82), the ranges of osoar 
hiUs, approaching from the south, contain but few specimens of rocks in 
situ to the north of them ; and those were, probably, carried back from 
southern localities, whither they had previouidy been carried as ''boulder 
drift." This remark is illustrated by a fine escar formation at KilkoUy, 
and about a mile east of that town an escar range commences within the 
sandstone country, and runs for about two miles, rather west of north, 
to the borders of the porphyry district. It is composed of mixed lime- 
stone and sandstone gravel, without containing, as far as I could see, any 
traces of the porphyry. Within the porphyry district the sandstone 
drift abounds, and its great boulders are seen close to the summit of the 
highest hill, at an elevation of near 700 feet above the level of the 



32 JOUBNAL OF THE OEOLOOICAL SOCIETY OF DUBUy. 

sea. The whole sandstone country is fall of hills of its own detritus, 
generally in confusion, but sometimes showing a tendency to lines run- 
ning east and west, or S. W. and N. E., and with forms elongated in 
those directions. At Cahir (O.S. 81) limestone drift is found below 
sandstone at a depth of 20 feet, and may be an example of the '^ clay 
drifb" underlying the ^'boulder drift." I hare not examined the countiy 
farther north ; but Mr. Griffith has proyed a drift movement there, from 
south to north, as far as the sea. I may here remark, that eastward from 
Galway Bay, which would appear to have been the focus of a certain 
amount of divergence, the gravel hills seem to run in a more easterly 
direction. 

The greatest apparent difficulty connected with the separation of the 
drifts lies in distinguishing between the ^' clay drift" and the escar for- 
mations ; for they might be easily considered as identical and overlaid 
by the ** boulder drift." The following are the reasons that induced me 
to make the division : — In the first place the " clay drift" of Gulway Bay 
bears only on its surface, and never within it, any materials which can 
be referred to the " boulder drift;" and the escars, on the contrary, con- 
tain, mixed with the limestone gravel, that forms their chief bulk, 
many mica slates, greenstones, and other rocks, which must have been 
previously deposited by it, as no formations from which they could be 
derived lay in the course of the escar drift. In the next place, I think 
that the separation is justified by the appearance of the escar hill-chains, 
whose long unbroken lines suggest the idea that the force which shaped 
them was the last that passed over the surface of the present land ; and 
as the " boulder drift" was subsequent to the " clay drift," so the. escar 
drift was posterior to the former, which intervened between both the 
others. 

Though I believe that we have thus sufficient data to prove the ex- 
istence of three great drift periods in this district, still there are many 
deposits which it would be impossible to refer distinctly to any one of 
them. Beneath the alluvial flats, where our rivers run slowly in a deep 
channel, we often find a stratum of rounded boulder-stones imbedded in 
blue or yellow clay, and differing in that respect from the materials of 
the escars, which never advance beyond the borders of those plains. The 
rounding of the boulders is certainly not to be attributed to the action of 
the river itself at any period ; for we have no reason to believe that the 
waters ever moved with greater velocity in those parts than at present, 
but rather less ; for above the boulders there is generally a stratum of 
marl, and on this, the surfSace layer of alluvial soil, both containing shells 
of the most delicate structure, in so perfect a state of preservation as to 
convince us that they must have been deposited in almost still water. 
These shells are all recent, including the genera Planorbis, Lymnaea, 
Succinea, Paludina, Cyclas, &c., mixed with land shells; and their in- 
habitants must have lived at a time when the river was rather a succes- 
sion of lakes, joined by narrow straits, before its waters cut a deeper way 
through the barriers that opposed their course, and, with a diminished 
breadth and reduced level, formed a channel through the lowest part of 
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their own previous deposits. But this formatioii exists in situations far 
remoyed friym any rivers, and it often forms the subsoil of our higher 
lands. In the limestone country its boulders and gravel are chiefly lime- 
stone ; but it contains in a greater proportion than the escars a mixture 
of Silurian and other sandstones, mica slates, greenstones, and sometimes 
granite ; and indeed it is, probably, from tiie decomposition of those 
rocks that the blue and yellow clays which it contains are derived. The 
greater part of these beds and accimiulations may have been originally 
deposited as boulder drift, and afterwards disturbed and mixed with new 
matter at the escar period. To the escar movement may be attributed 
the deeper soils and superior fertiHty of our greater hills on the north 
than on the south side. 

Having explained my opinions, and the reasons on which they are 
founded, regarding the proper separation of our drifts into three great 
divisions, the places they occupy in relative position, and the directions 
in which they moved, I will now state my views as to what the force 
may have been by which those remarkable effects were produced. Two 
theories have been proposed, — one of which would make water the mov- 
ing agent, and the other ica The latter is the latest, and has the re- 
commendation of novelty in its favour, besides the more substantial one 
of being the adopted of Agassiz. 

It may be with the geologist as with the painter or the musician, 
in whose works, though they speak the universal language of genius, a 
national accent can stHl be noticed ; and the ice or water theories may, 
to a great extent, owe their origin to the physical circumstances of the 
native countries of their proposers. An inhabitant of Switzerland who 
has been accustomed to observe the vast power of the glaciers grinding 
away the sides of mountains, scooping out their bed in the granite rock, 
and carrying the fragments of fallen peaks on the crests of their solid 
waves, must see that ice is indeed a great agent in geological pheno- 
mena; and, on the other hand, to a native of our western isles who has 
been viewing the Atlantic from his childhood, and has seen cliffs pulled 
down, and i^e huge masses of their debris tossed about by the surge, 
the force of water will be considered unsurpassed. One, as correctly as ' 
the other, might found a theory of limited applicability on the great 
power that he had been used te contemplate,* but they would be equally 
wrong in seeking te give it teo great a generalization. 

I believe that Agassiz, though not &e inventer of the glacial hypo- 
thesis, was the first who conjectured the former existence of glaciers in 
the British Islands, and it would be far from me to question the correct- 
ness of that great man's opinion, supported as it has been by our own 
most eminent geologists ; but in the (£ustriot te which this paper refers 
I believe that it is neither te land glaciers nor floating ice, but simply 
te the moving force of water, that we must attribute the phenomena of 
drift 

Nothing can be more marked than the increase in number, as well 
as in size and angularity, of our boulders as they are followed te their 
source ; and my Ibiowledge of that fact has often assisted me in tracing 
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them t6 aktix pftrent rock% wbioh are all to be fbtmd within a moderate 
extent of ootmtty. Their dserean in Hnmhetf according to the remotenoBB 
from theilr natiye localitiee, might, indeed, be accounted ifor on glacial 
prinoiples ; but not eo eaiily their iiminuhid site: for thongh the ioe^raft 
may waste away bj degrees, and its powers of buoyancy become less, 
•till this must be thought to effect the tottd quantitff, rather than the tn- 
dividiuU parts of the load that it beaiv. As its difib succumb in its pro* 
gf ess through the warm sea-watea, its burden may gradually be reduced; 
but there is no reason why the largest masses should not still be found 
among the mixed materials that exe carried on its contracting area. If, 
to meet this objection, the inveteratB glacialist would have recourse to 
the manipulation of yarious icebergs for the shaping of each diminished 
boulder, asserting that its reduced foim was due to the lines of bedding, 
or diyinonal joints of the original mass, ^ich rendered it liable to spHt 
into fragments when alternately let Ml and taken up by suocessiyely 
adyancing icebeig8,'*-4ie ma^ be told, that however applicable his expla^ 
nation mi^t be to the erratics of other regions, the short-trayelled boul- 
ders of our district will be more simply, and tiierelbte more probably, 
aocounted Ibr, by conceding, in this instance at least, the motive power 
to the ordinary waves and currents of the sea. 

If ice were the transporting cause of our drift, we should expect to 
see scattered over the surface of the land even m few large blocks that 
escaped those conyectured vudssitudes of the smalls in their journey 
from distant localities ; but they are never found so situated. The groat 
boulders must be looked £ar near their souxxse, and we have nothing 
like erratics of 100 tons, whose route must have been 100 miles or 
upwards. 

I have already alluded to the unbroken lines of escar hills as aproof 
of their sabseqaency to the other drifts, and it is hard to imagine how 
they could escape the levelling action o£ icebergs, had these been floair 
ing about and impinging against the shores at the time of the final 
rise of the land. Of course, this remark applies also to Scandinavia and 
to oth^ countries; and generally I would say, that the existence of 
esoar chains seems to suggest the prevalence of a climate unfavourable to 
icebergs at the period of emergence from the waters ; and this was pre- 
cisely the time when I belteve that the escars were formed. 

Though the striation of rock-snr^aces which I have observed in some 
parts of my district may be thought indicative of glacial action, still it 
does not £d11ow that we must rsfer to that cause the various t^nomena 
of the drifts. The comparatively local character of those deposits which 
Z have alluded to above is unfsyoorable to such an idea; and the strati- 
fication that the drift so ofk^ sdiows is a proof that, however it had been 
originally accumulated, it c(mies finally under the action of the waves 
and currents, so that its present condition, or that with which we have 
to deal, must in any case be attributed to aqueous causes. At the same 
time, I do not thixik that the parallel striation of surface rocks can al- 
ways be so confidentiy ascribed to the operation of ioeberga On account 
of the probable unevenness of the sea bottom, it is likely that when an 
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ieeberg began to toudi the ground, it would stzike it on a surftuM of 
rery small extent at a time. The greater portion of the beig would be 
afloat ; and as &is, of oourse, would yield to the action of the waves more 
than the part aground, the result would be a eurvilinear motion of great 
irr^:ularit7, and subjeot to constant alteration as the iceberg advanced 
and struck ground in other parts; and even if a portion of it were abso- 
lutely afloat, the prominences of the bottom would form temporary 
oentros of rovolution as it was thrust forward. From this I should ex- 
pect very great confusion in the tracks of icebergs over an extended area, 
and but little similarity between them and the markings of a glacier on 
dry land, whero the even motion is derived from quite different causes. 
The scorings that I have observed in my district correspond with the 
lines of escar hiUs, and show for many miles an unchanged direction from 
S.W. to N. E. Ilie polished ends of the rocks &ce the south-west, and 
sdiow that the movement, like the escar drift, proceeded from a quarter 
unfavourable to arotic conditions. Might not the surface striae be referrod 
to the rubbing of large flat masses of boulder rocks, which wero pushed 
forward by the waves before they became sufficiently rounded to roll ? 
It would be no wonder that the lines, thus engraved, should everywhere 
betray the direction of the single force that caused them, or, in other 
words, be parallel to each other. 

If my reasons for rojecting the floating-ice theory, as applicable to 
the drifts of my district, be considered of any weight, I may object, with 
groat confidence, to the land-ice hypothesis. The escar chains bear little 
rosemblance to moraines, the character of which I have observed closely 
in the Alps, and the drift that has ascended to higher levels was cer- 
tainly not borne on sUding glaciers. 

Still I must not be considerod as disputing the possibility, or even 
probability, of the prevalence of a glacial climate here at some compara- 
tively modem period of the earth's history. It is easy to conceive that 
a time may have been when the disposition of land and water in the 
northern hemisphere was similar to what it is at present in the southern, 
and that loaded icebergs may have come down from a great aretic con- 
tinent to latitudes even south of Great Britain and Ireland. But what- 
ever opinion we may form on this point, my impression is that the drift 
deposits imder consideration do not show any structure or phenomena 
which cannot be more easily ascribed to the simple action of water than 
to the agency of those frozen rafbs. We may leave the fSar-travelled 
erratics of other countries to satisfy the demands of the glacialist ; but 
I must claim the formation of at least our Galway and Mayo drifts for 
the liquid force of the ocean ; and I will now try to explain how I think 
they could be dei;ived from the force of currents and lM*eakers without 
the intervention of ice. 

I will begin with the " boulder drift," which I believe was depo- 
sited during a sinking of the land. I am aware that Mr. Darwin has 
written on the ascent of hiUs by boulders ; but I have not seen his paper, 
and cannot tell how fur his views may agree with or differ from the fol- 
lowing: — 
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As the subsidence took place, the breakers pushed before them the 
masses that they had riyen from the cliffs, breaking many into frag- 
ments, and rounding them as they progressed with the adyancing 
boundary of the sea. In this manner was effected the transit of boul- 
ders, continually decreasing in size over the face of the submerging 
country ; and thus, also, were the blocks driven up the hills while tihese 
went down progressively below the water line. But while the breaker 
action on the surface directly exposed to it would tend to drive the drift 
towards the dry land, or upwards, the currents would produce a con- 
trary effect, and, running deeply, and with great force, among the 
submerged hills, they would carry the smaller drift down their sides, 
and bear it along to a distance. On the sides of the hills not fronting 
the force of the waves, these would also drive the drift downwards, but 
only to the extent limited by the trifling depth that can be reached by 
breaker-action ; and by this separation of iSie effects of breakers and 
currents, the course of the latter during a period of submergence might 
be inferred from the drift that has come frx>m distant and higher levels, 
if not subsequently disturbed, and the direction of the prevailing winds 
may be conjectured from the great boulders about the summits of hills. 
Accordingly, we have groimds for concluding that at the time of the 
"boulder-diift" currents the predominant winds were not far fr^m due 
west. The tendency of the l£u:^e blocks to gather round the summits of 
the hills shows that the latter existed at that period, and it may be, that 
few considerable changes in the relative levels of the district have 
occurred since. During the re-emerging of the land, the forward mo- 
tion of boulders under breaker action would be contmuously down hill on 
the sides not opposite to the force, but on the side opposed to it the 
great boulders of a former period would be little changed in position. 
They could not now be roUed any ftirther up hill, as the sea was re- 
treating ; nor would they be carried down the slope, which would be a 
motion of advance against the force, and to the extent of the excess of 
length that the ordinates towards the base of the hill would have over 
those towards its summit in a curve of its vertical proflla Thus the 
great boulders of the submerging period have, in certain situations, been 
left as its memorials; in other places the drift of that time was subse- 
quently swept away, and portions of it now represent the escar drift, in 
which we find materials, as before stated, mixed with the prevailing 
limestone gravel, that lie at various points between S. E. and K E. 
from their sources, according to the distance that they were carried away 
from their first resting-place where they had been deposited as boulder 
drifr. In consequence of this displacement it is dif&cult to define the 
course of that drift within many degrees of its true direction, but we can 
scarcely err in saying that it came from some point between the north 
and west. At the same time it is possible — though the probabilities do 
not seem favourable to the supposition — that the portions of the "boul- 
der drift," which have come from higher levels may have been first 
removed during the emergence of the land early in the period of the 
escar drift, and that subsequently a change in the direction of the cur- 
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rents took place. In this case the bonlder history of the preyions sub- 
mergence would refer only to the direction of the prevailing winds^ and 
not to that of the currents. 

The granite boulders on the Bama and Aughinish cliffs, already 
noticed, are, probably, the representatiyes of a thick formation of oyer- 
lying '' boulder drift ;" and diey may haye reached their present posi- 
tion, returning to the yidnity of their parent rocks, and at the same 
time sinking through the diminishing mass of smaller materials borne 
away by the escar currents. 

It would be idle to enter into any minute details of the various 
phenomena of the drifts. My object is, to explain the conclusions which 
the study of their principal features has suggested. These are sufficient 
to distinguish them j&om each other, and, as I believe, to show that 
the supposed agency of ice, as opposed to water, cannot simplify their 
formation in our eyes, bat, on the contrary, must render it more diffi- 
cult to be understood. It is to be remembered that, if parts of the drift 
show a confdsed arrangement of their materials, others are stratified ; 
and, instead of arguing from the former that it must have been deposited 
from ice, it should rather be concluded from the latter, that stratifica- 
tion is not always the result of the action of water ; and that conditions 
may exist which would prevent water fit)m giving the ortiiodox regu- 
larity of bedding, which preconceived notions woidd lead us to expect. 
Indeed, I have remarked, as a general rule, that where fine sand occurs, 
stratification is sure to be foimd ; and its absence is chiefly noticed in 
coarse gravel and tenacious clay, which often form the great bulk of 
the drifts. 

Kow, as a summing up, I may briefly state my belief that the clay drift 
was deposited during an emergence of the land; the boulder drift during 
a sabsequent submergence ; and the escar drift at its re-emergence. 

I think that the general contour of the country in the nort^ of Gal- 
way and adjoining parts of Mayo shows the occurrence of great denuding 
action from the east at a period anterior to the drifts. The shapes of 
the hills are, in most cases, elongated in an easterly and westerly direc- 
tion ; steep on the north and south sides, and eastern end, and stretch- 
ing away to the west in a long declining ridge. The rock often appears, 
or nearly approaches the surface, at the eastern acclivity ; and throughout 
all the district I have remarked that, generally, the rise of outcropping 
strata is towards the low lands, proving them to be valleys of denudation 
where the upheaval and distiu^bance of the beds rendered them liable 
to be carried away. A grand illustration of this phenomenon may be 
seen on the Burren Mountains, south of Galway Bay. Long lines of 
platforms ascend their sides like stairs of giants; and in tiiese the geo- 
logist will not fail to recognise the beach-terraces of an ancient sea, made 
during pauses in the building process of man's abode. Those terraces 
have a dip that corresponds with that of the strata ; and this may be 
observed on the eastern and western sides of the hills. Its direction is 
southerly, towards the mountain group, so that the elevation is towards 
the valley of the bay, and the low country to the east. 
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I hare thus attempted to describe the drift of rather an eztensive 
district; and to explain the ideas which its appearances have snggested. 
In rejecting the glacial hypothesis in its particolar case, I know I shall 
have few supporters ; for the adoption of the ice-theory has been so ge- 
neral that it is esteemed nothing less than a geological sin to think of 
any other; and even I myself was so impressed wiUi the popular respect 
for it that I began my examinations with strong prejudices m its f^Tour. 
By degrees, however, I became conTinced that every force connected 
with drift need not, by any means, like Kabibanoka, 

'* HAve its home among the icebergs ;** 

and, while difficulties exist in the wa^ of attributing everywhere to 
glacial agency the formation of superficial deposits, the objections to an 
aqueous theory chiefly arise from misconception of the action of water^ 
and ignorance of its real motive power in currents and breakers. 

If I fell to convince others of the correctness of my views, my re- 
marks may at least have the effect of drawing more attention to an 
interesting division of oar geology than has hitherto been bestowed on 
it ; and, in the final approval or rejection of my opinions, I hope equally 
to attain my object, which is the discovery of truth. 

I must consider it unfortunate that ike eminent compiler of our 
Geological Map, Mr. Griffith, has not studied the drift formations with 
the same assiduity that, in the case of the solid strata, has made him 
distinguished by important discoveries. At the same time, he has not 
been wholly inattentive to the former ; for, in certain parts of Ireland, 
he has noticed a drift from the north-west, corresponding, probably, 
with what I have called "the boulder drift" in my distnct; and to 
the north of that countiy he has proved the existence of a southern drift, 
whose great boulders, rolled down the northern slopes of the Ox Moun- 
tains, as well as the gravel hills running south and north at KiUala, seem 
to complete the evidences of the escar movement to the sea. 

I cannot conclude without expressing my regret at the general want 
of appreciation of Geological Science in the country, and the apathy 
manifested with respect to a subject which equally concerns the philo<- 
sopher and the practical man, and ought to be so valued by him who 
loves to worship God in the contemplation of his works. If the study 
of worlds through space can exalt our ideas of Omnipotence, not less 
edifying are the revelations of divine wisdom in the structure of the 
globe we inhabit ; and, when the astronomer would address Heaven 
with his face towards the stars, the geologist may pray looking down- 
wards ; nor need piety seek sublime aspirations beyond the ruin-built 
temple of the earth. But we may hope that the advancing taste for 
knowledge may lead to a more just estimation of Geology, whose history, 
read from wasted monuments, presents, indeed, many an unlettered 
space : yet those dim intervals only add to its sublime interest, heighten- 
ing the charms that invest it, like the shadows of summer clouds chequer- 
ing the mountain landscape with beautiful darkness. 
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Professor Jukes instanoed cases in England in which laige blocks of 
rock had been carried fiom eouth to north, probably by secondary cur- 
rents to the north. 

Mr. J. BissTs Jttkes read a paper by M. Axfeostsb Gagisb, Curator of 
the Museum of Irish Industry— 

Oir FSEUDOMOXPSIO TBEMOLITE INGBTTSTED WITH CABBONATE OF HUB AND 
MAGITESIA, BEING APPABENILT IHB MUnOUU^ BESCBIBED BT DTrFBENOY, 
VHDER THE NAUE OF HIASdTE. 

Is the supplementary part of his " Traits de Min^ralogie," vol. iii., 
p. 770, Ed. 1845, M. Du&^noy has described, under the name of Miascite 
(Miaskite), two yery distinct substances. 

The first is a grayish felspathic rock, composed chiefly of felspar 
uniaxal mica and elsBolite. It was first described by G. Hose in the 
account of the journey of Humboldt, Ehrenberg, and Ot, Bose, to the 
Ural Mountains. 

The name of Miaskite was giyen to this rock from its occurrence in 
the hills in the neighbourhood of Miask, in Siberia. 

The second substance described under the name of Miaskite was 
also derived from the same locality just named, whence it was sent to 
M. Adam. M. Dufr^noy examined it, and considered it to be dolomite. 

In examining the collection of minerals in the Museum of Irish 
Industry, I found a specimen labelled "Miaskite," and answering per- 
fectly to the description given by Dufr^noy of the substance examined 
by him. 

The remarkable structure of this mineral, formed as it were, of a series 
of crystalline fibres arranged parallel to one another, may be compared 
to a bundle of fiax or of thread, completely incrusted with saline matter, 
the crystals of which have disposed themselves in the direction of the 
fibres. This peculiar structure gives it the aspect, at first sight, of 
foBsil-wood, but a close examination led me to suspect that it was the 
result of pseudomorphic action. Having nemoved a fragment of the ex- 
ternal part cf the specimiHi by splitting it in tiie direction of the fibres, 
I introduced it into very weak hydrochloric acid ; the result obtained 
after some days of contact with the acid confirmed my supposition : 
the acid dissolved a quantity of lime and magnesia, and left an asbestos- 
like skeleton. 

Having submitted another portion to analysis, the Ibllowing num- 
bers were obtained as the result : — 

Carbonate of lime, 57*483 

Do. magnesia, 40*510 

Sesquioxide of iron and alumina, . . 0*375 

Asbestifonn skeleton, 1 '595 

Water and organic matter, .... 0*239 



100*202 
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If we deduct the iron, water, skeleton, &o., and calculate the rela- 
tiye proportions of carbonate of lime, and of carbonate of magnesia in 
100 parts of the mixed carbonates, we obtain the following results : — 

Carbonate of lime, 58*660 

Do. magnesia, 41*339 



99*999 

True dolomite, or CaO, COj+MgO, CO2 would give the following 
composition in 100 parts : — 

Carbonate of lime, 54*201 

Do. magnesia, 45*798 



99*999 



The mineral analyzed may, therefore, be considered as a mixture of 
dolomite and calcite in the following proportions : — 

CaO, CO2 + MgO, COa, 90*262 

CaO, CO2, 9*738 



100-000 



The insoluble skeleton, when dried, had the appearance of an asbes- 
tiform TremoHte, and its analysis gave the following result : — 

SiHca, 68*181 

Magnesia, 28*909 

Alumina and traces of iron, . . • 2*181 



99*271 



It is probable, therefore, that this skeleton was Tremolite, from which 
water impregnated with carbonic acid had remored the whole of the 
lime. Thus, if we deduct the per centage of lime, and calculate the 
remaining numbers in 100 parts in the analysis of the specimen of Tre- 
molite from Wermland, made by Bonsdorff, and compare the results with 
the preceding analysis of the ^eleton, we shall get the following num- 
bers : — 



Tremolite from Wermland, 
analyzed by Boiudorft 



Silica, .... 
Lime, .... 
Magnesia, . . . 
Protoxide of iron. 
Fluorine, . . . 
Water, .... 



59*75 

14*11 

25H)0 

0*50 

0*94 

0-10 



Tremolite, sapposing 
the whole of the 
lime removed. 

. 69-565 . 



29*107 
0*582 
1*094 
0*116 



Asbestifonn 

skeleton, 
analysed by m& 

68*181 



28*909 



100*40 



100*464 
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The water which exists in the mineral evidently belongs to the ske- 
leton ; but as its quantity could not be absolutely determined, owing to 
the presence of organic matter, I have not attempted to calculate a for- 
mula for the asbestiform skeleton. 

Another explanation of the origin of the skeleton suggests itself, 
namely, that the mineral was not homblendic, but augitic ; for example, 
like the asbestiform Diopside from Zillerthal, examined by Meitzendorf, 
when augitic mineralB are acted upon by water containing carbonic acid 
in solution, the lime is removed, and nearly the whole of the magnesia 
is left behind, of which the Eensselaerite of Beck is an example. 

Numerous other examples of this kind have been given by Beudant, 
Svanberg, &c. 

The organic matter noted in the analysis appeared to have been de- 
rived from infiltrated waters, and followed the direction of the fibres. 
When a fragment of the mineral was heated in a small glass tube, the 
junction of tiie fibres was well marked by black lines from the charred 
matter. Whatever may have been the original mineral, it must have 
been considerably modified before the incrustation began. The propor- 
tion which the skeleton bears to the whole mass of the mineral in its 
present form is so small, that some of the original fibrous mineral must 
have been wholly removed before the remainder began to be incrusted. 

The peculiar character of the pseudomorph, especially if we assume 
that it was Tremolite, which is so frequently found in calcareous rocks, 
suggests the idea that many of the fibrous varieties of dolomite may have 
been formed in a similar way. It would be worth while to examine 
some specimens of these dolomites from this point of view. 

The Meeting then adjourned to the second Wednesday in February. 

ANNUAL GENERAL MEETING, FEBRUARY 10, 1868. 
Gilbert SAin)ERs, M.KLA., in the Chair. 

The Society met at 2 o'clock, when the following Report from Council 
was submitted and adopted : — 

REPOBT. 

Your Council have much pleasure in congratulating the Society on the 
amount and quality of the work done during the past year, and on the 
position of the Society at the present time. 

The addition to the number of Members consists of four Life Mem- 
bers, and sixteen Annual Subscribers, making a total of twenty ; from 
which, however, eleven must be deducted, as lost from death and other 
causes, leaving a balance of nine Members gained during the past year. 

Among the Undergraduate Associates, indeed, who last year num- 
bered twenty-one, there is a loss of seventeen, either from their having 
become Graduates, or from other causes, while only one new Associate 
Member has joined the Society. As this class of Members is necessarily 

/OURW. OEOL. SOC. DUB. — ^VOL. VHI. G 
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a temporary and fluctuating one, it has been thonght better that, for the 
fixture, their election shonld be for the Bession only, and that their nnm- 
bers ahonld not be indnded in those of the permanent If embm of the 
Society. 

The Members of the Society now, as compared inth the correspond- 
ing numbers at the dose of last year^ will stand aa follows: — 

1857. 1858. 

Honorary If embers, • • 4 4 

Honorary Correq^onding Members • . 8 3 

Life Members, •..••••• 52* 58 

ATimial Sabsoribersi •••••• 87* 90 

146 155 

Omitting the Associates, the Society seems to be regularly enlarging 
the numbers of its Members at the rate of about ten per annum* 

Among the Members lost to the Society, the one most deeply to be 
r^retted is Bobert Ball, LL. D., formerly Secretary and President of 
the Sodety ; whose sudden and lamented death deprived us, in com- 
mon with the whole sdentiflc public of Dublin, of one equally charao- 
terized by intellectual ability, high personal character, and kjndly 
disposition, and who had for many years rendered services of the highest 
value to the Society* 

Among our other losses are some who, having paid their aztean of 
subscaription, have, to our regret, withdrawn from tibie Society, and others 
whose names have been removed from our books inconsequence of those 
arrears not having been paid* Your Council will not seek to conceal 
from you that there are still retained on the books the names of several 
persons which must, in like manner, shortly be removed if those arrears 
are not paid up. 

They have no doubt that these arrears of unpaid subscriptions are 
the result of oversight in the first instance; and would observe, that it 
would greatly conduce to the welfSare of tke Society if the Bubsmptions 
were always regularly paid soon after they became due. 

Your Council have much satisfaction in calling your attention to 
the soundness of the financial condition of the Society, owing to the 
strenuous efforts that have been made to reduce iStiB expenses ; remark- 
ing, however, at the same time, that increased ftmds would enable them 
to increase the value and utility of the Society both to the Members and 
to the public. 

Your CouncQ would congratulate the Society on the change of their 
place of meeting, and call your attrition to the ftr greater comfort 
and convenience with which the Evening Meetings are now held than 
fonnerly. ' They desire to record, on their own iN^half and that of the 
Sodety at large, their sense of obligation to the Board of Trinity Col- 

^ One of the first and two of the Moodd of these cluset were omitted bjr mistake ImI 
jrear, viz., John King, Esq. ; the Archbishop of Dublin, and E. PerdTal Wright, M.B. 
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lege, for the permission to hold their Evening Meetings in the new 
buildings, not forgetting the debt of gratitude due to their old and 
valued Yice-President, Dr. Lloyd, for having so long afforded ns the 
use of his rooms for all the purposes of the Society, and for still con- 
tinuing to do so for the Meetings of the Councili and the place of de- 
posit of the Library. 

A slight change has been made in the By-Laws of the Society during 
the past year, the effect of which is, — 

1st. To allow Annual Subscribers to pay either an entrance fee of 
£1 and an annual subscription of £1, or an entrance fee of £5 and an 
annual subscription of lOs. ; and — 

2ndly. To enlarge the term trom one month to sixty-three days, 
during which a non-resident Life Member may reside within twenty 
miles of Dublin, without being Uable for his annual subscription; and 
to reduce such annual subscription, when due, from £1 to 10a. It is 
also proposed that any Annual Subscriber who has paid an entrance fee 
of £5 may at any time compound by a fiirther payment of £6 for hia 
annual subscription of lOa. 

In the. Appendix will be found : — 1st, the names and addresses of 
the Members now on the books of the Society; 2ndly, the list of the 
Societies and bodies entitied to receive a copy of the ** Journal of the 
Oeological Society of Dublin ;" Srdly, tiie names of those lost and gained 
during the past year; 4thly, the donations received during the past year ; 
and 5thly, an abstract of the account of the Treasurer, regularly audited, 
in which there appears a balance of £71 14«, Si* to the ereoit of the 
Society. 
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APPENDIX TO ANNUAL REPOET. 



No. I. 
LIST OF MEMBERS, CORRECTED TO JANUARY 81, 1858. 



Mmib9r% ar$ requested to eorreet envre in thi$ JMj by Utter to the 
Rev. Saxxtsl Hauohton, IWm% Oottege^ DMin. 



HONOEART MEMBEBB. 
Etocted. 

1844. 1. B<m6, Amie, F. G. a, Plarie. 

1844. 2. Lyell, Sir Charles, F. B. S., 11, Harley-etreet, London. 
1844. 3. MorehiflOD, Sir Boderick J., G. 0. St G., F. B. S., H. M. B. I. A., 16, Bel- 

grave-tquarej London. 
1832. 4. Sedgwick, Bev. A., M. A., F. B. S., Cambridge. 

HONOBABT GOBBESFONDING MEMBEBS. 

1854. 1. Thomas Oldham, F. B. a, India. 
1864. 2. Arthur A. Jacob, C. E., India. 

1855. 3. Joseph Medlicott, India. 

MEMBEBS WHO HAVE PAID LIFE COMPOSITION. 

1858. 1. Allen, BSchard Pnrdy, 22, Mackhall-plaee. 

1857. 2. Carson, Bey. Joseph, D. D., I>inily College. 

1882. 3. Davis, Charles, M. D., M. B. I. A., 33, Vork-atreet, 

1857. 4. Green, John Ball, 6, Ely-place. 

1857. 5. Haliday, A. H., A. M, F. L. S., M. B. I. A., Hareourt-atreet. 

1831. 6. Hamilton, Sir W. B., M. B. I. A., Obeervatoryy Duneink. 

1848. 7. Haughton, Ber. Professor, F. G. a, 40, THntfy Oollege. 

1850. 8. Hone, Nathaniel, M. B. I. A., St. Doulough'e, Co. Dublin. 
1831. 9. Hatton, Bobert, M. B. I. A., F. G. S., Putney Park, London. 

1851. 10. Jukes, Joseph Beete, A. Bi., F. B. S., M. B. I. A., 51, StepheiCe-green. 

1834. 11. King, Hon. James, M. B. I. A., Miteheletoum. 
1844. 12. King, John, Dame-street. 

1848. 13. Luby, Bev. Thomas, D. D., M. B. L A., Trinity CoUege. 

1851. 14. Malahide, Lord Talbot de, F. B. S., Malahide Court^ Malahide. 

1838. 15. Mallet, Bobert, C. E., M B. I. A., F. G. S., DelviUe, Ghunetnn, and 11, 

Bridge- street^ Wettmineter, London^ S. W. 

1846. 16. Murray, B. B., 69, Lower Gardiner-street. 

1835. 17. Saunderson, Alexander, Castle Saunderson, Co. Cavan. 
1851. 18. Whitty, John Irrine, LL. D., 20, Upper FUzwiUiam-street. 

MEMBEBS WHO HAVE PAID HALF LIFE COMPOSITION. 

1831. 1. BaiUie, Ber. James Kennedy, D. D., M. B. I. A., Ardtrea, Stewartstown. 
1854. 2. Barnes, Edward, Ballymurtagh, Co. Wicklow. 

1832. 3. Bryce, James, High School^ Glasgow. 
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Elected. 

1864. 4. Clemes, John, Luganure MtiM, GUtutahugh, Co. Wieklow, 

1866. 6. Carter, Sampson, C. K, Kilkenny. 

1867: 6. Crawfbrd, Robert, care of Metart. Peto and Bett»y 9, Qreai Qeorgt^t-^reet^ 

Wewhnintter. 

1866. 7. Da Noyer, 6. V., M. B. I. A., 61, Stephen't-grun. 

1882. 8. Donrayen, Lord, 20, Mfrrwn'Bquart^ North. 

1836. 9. Enniskillen, Earl of, M. B. I. A., Florence Court, BmUkiUen. 

1844. 10. Esmonde, Sir Thomas, Bart, M. B. I. A., 9, Great Denmark-Mtreet, 

1854. 11. Foote, Frederick J., 61, Stephen^e-green. 

1853. 12. HarknesB, Professor, F. G. S., Qtreen*ff College^ Cork. 

1866. 18. Haoghton, Lieut. John, B. A., 8t, Helena. 

1867. 14. Hanghton, John Hancock, Esq., Carlow, 
1840. 16. Jackson, James E., TulUderrg, Blaekwatertown. 

1839. 16. James, Colonel, B. £., F. B. S., M. R. L A., Ordnance Survey Office, 

Southampton. 

1832. 17. Kearney, Thomas, Pallae-green, Co, Limerick, 

1867. 18. Keane, Marcus, Beech Park, Ennie, Co. dare', 

1836. 19. Elelly, John, Mountpleaeant-tquare. 

1863. 20. Kinahan, George H., Seatriew-terrace, Donnyhrook. ^ 

1839. 21. Lansdowne, Marquis of, 64, Berkeley-square, London. 

1838. 22. Larcom, Lieat.-CoL, R. £., LL. D., F. B. S., M. B. L A., Fhasnix Park, 

1840. 28. Lindsay, Henry L., C. E. 

1832. 24. ISac Adam, James, F. G. S., 18, College-etreet, East, Belfast. 

1840. 26. Montgomery, James £., M. R. L A. 

1866. 26. Molony, C. P., Capt., 26th Regt., Madras N. I., per Messrs. Grindlay and 
Co., 63, Corn-hill, London. 

1866. 27. Medlicott, Henry, Roarkee, Bombay. 

1857. 28. M'lvor, Bev. James, Rectory, Moyle, Newtownstewart, Co. T)/rone. 

1846. 29. Neyille, John, C. E., M. R. I. A., DundaUt, 

1852. 30. 0*Kelly, Joseph, 61, Stephen's-green. 

1844. 31. Palmerston, Viscount, G. C. B., M. P., 4, Carlton Gardens, London. 

1832. 32. PorUock, Major-Gen., R. E., F. R. S., M. R. I. A., 68, Queen's Gardens, 

Hyde Park, 

1832. 83. Renny, Henry L., R. E., M. R. I. A., Finglas, 

1864. 34. Smyth, W. W., Jermyn-street, London. 

1832. 86. Tighe, Right Hon. William, Woodstock, Innistiogue. 

1834. 36. Verschoyle, Archdeacon, Rathbarron, CoUooney. 

1863. 37. Webster, William B., 104, Grafton- street . 
1846. 88. Willson, Walter, 61, Stephen' s-green. 

1864. 39. Wyley, Andrew, 51, Stephen's- green. 
1857. 40. Wynne, Arthur B., 61, Stephen' s-green. 

ANNUAL MEMBERS. 

1831. 1. Apjohn, James, M. D., F. R. S., M. R. I. A., 32, Lower Baggot-street. 

1864. 2. Ashton, Samuel, Woodjield, Newtownbarry. 

1857. 8. Baily, W. H., 61, Stephen' s-green. 

1844. 4. Bective, Earl of, Headford, Kelts. 

1855. 6. Barton, H. M., 5, Foster-place. 

1856. 6. Byrne, Griffin, Lower Mount-street, 
1844. 7. Byrne, Patrick, 27, Talbot-street, 

1831. 8. Brady, Right Hon. Maziere, M. R. I. A., 26, Upper Pembroke-street. 

1867. 9. Bandon, Right Hon. Lord, Castle Bernard, Co. Cork, 

1857. 10. Bolton, George, Jun., 2, Lower Merrion-street, 
1840. 11. Callwell, Robert, M. R. I. A., 25, Herbert-place, 
1867. 12. Carte, Alexander, M. B., Royal Dublin Society, 

1884. 13. Croker, Charles P., M. D., M. R. I. A., 7, Merrion-square, West. 

1866. 14. Clarke, Edward, M. D., Richmond-hill, South. 
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Electod. 

1867. 16. Craig, O. A., G. £., 6, Efy-plaee. 

1832. 16. Cqriui, W. H., 9, FUzwUUam-piaee, 

1846. 17. D'Aivy, Matthew, H. R. I. A., Aiuhof Brtwerf^ mUr i frwf. 

1866. 18. Domvile, Sir C. H., Stmtry Hotue. 

1849. 19. Downing, Samnel, O.E., LL.D., 6, IHiiity Cotteffe. 

1882. 20. Dublin, The Ardibiefaop dt, The JMaee, Stephen* g^greem. 

1889. 21. Duncan, James, H. D., Fmham Home, FiMgUu* 

1867. 22. Dowse, Bidiard, Bhuington-tireei, 

1862. 28. Doyle, J. B., MarteUUhttrraee, SandgtMimt, 

1868. 24. De Vesd, Lord, Adheyteix Htmse, Abbeyleiw, 
1867. 26. Farran, Charles, M. D., l^eOrtm, MaMide. 

1867. 26. FitzwiUiam, Earl at, Mortimer Home, HtMn-ttreH, Lmtdom, 

1866. 27. Flemming, lionel J., C. E., 2, Henrietta'ttreet. 

1863. 28. Flanagan, Stephen W., FihwiUiam-plaee, 

1867. 29. Frith, B. J., C. E., Terenmre-terraee, Stnmdtotm, 

1849. 80. Gftlbraitfa, Bev. Joseph A., F. T. C. D., M. B. I. A., THidtjf (kUege. 

1866. 81. Ganley, Patrick, 78, Ct^el-ttreet, 

1849. 82. Gyles, A. McGwire, Satmdert^ Contrt, Kyle, Enni$eorthg, 

1863. 88. Geoghegan, Henry, Jnn., 41, Hathminee-road, 

1881. 84. GrifBlth, Sir Bidiaid, LL. D., M. B. I. A., F. G. S., 2, FUztoUMam-plaee. 

1867. 86. Gordon, John, C. E., Dominick-gtreet. 

1862. 86. Gordon, Samuel, M. D., M. B. I. A., 11, Hwrne-tirHt, 

1866. 87. Good, John, City-quay, 

1881. 88. Hamilton,'Charlea W., M. B. I. A., 40, Lai0er DenMdk^gtregt, 

1860. 89. Head, Henry, M. D., M. B. L A., 28, Upper Mowmb-wtretL 

1867. 40. Hampton, Thomas, C. K, 6, Ely-plaee, 

1832. 41. Harrison, Bobert, M. D., M. B I. A., 1, Ebme-itreet. 

1848. 42. Harvey, Professor, M. D., M. B. I. A., F. L. a, 40, 2H»fty CoXUge, 
1834. 48. Hutton, Thomas, M. B. I. A., F. G. a, 116, Swrnmer-MO. 

1868. 44. Hemans, George W., C. E., M. B. I. A., 10, RiMeMd'^quare, Eeut. 
1862. 46. Jellett, Ber. Professor, F. T. C. D., M. B. L A., 6, THnity CoUege. 
1842. 46. Jennii^^ F. H., M. B. L A., F. G. S., Broum-gtreet, Cork. 

1866. 47. Eavanagh, J. W., Aptley Houee, Rathminee, 

1867. 48. Eincaid, Joseph, Jun., 8, Herhert-etreeL 

1866. 49. Kinahan, John B., A. B., H D., 1I.'B. L A., Seavieuhterraee, Jkmnyhntok, 

1868. 60* Kingsmill, Henry, Jnn., Sidnumton, Bray, 
1868. 61. Kirwan, John Stratford, 15, JHerricnrequttre, 

1864. 62. Locke, John, 14, Henrietta-Street, 

1831. 68. Uoyd, Bev. Humphrey, D. D., M. B. I. A., 86, Trinify CoUege. 

1864. 64. Lcmgfield, Bev. George, F. T. C D., THni^ College. 

1866. 66. Lentaigne, John, M. D., Oreat Denmark-etreeL 

1866. 66. MOausland, Donunick, 12, Fitzgibbon-etreet. 

1831. 57. McDonnell, John, M. D., U. B. L A., 4, Gardiner^e-row. 

1862. 58. Mao Donnell, Bev. Bichard, D. D., M. B. L A., Provost of Trinity College, 
I^ovoefi Home, IHnitv CoUege, 

1849. 59. Magube, Thomas, 46, Kudare-atreet. 

1887. 60. Mollan, John, M. D., M. B. L A., 8, FUzwHUam-iputre, North. 

1861. 61. M'DoweO, George, F. T. C. D., 6, JVinUy College. 
1868. 62. M^Cartn^, Geoige, Lowther Lodge, Batbriggan. 

1866. 68. M'Guire, Joseph, C. E., KenXboorth-equare, Rathgar. 

1881. 64. Nicholson, John, M B. I. A., Bahath Home, KelU, 
1666. 66. O^Brien, Octavins, 23, KUdare-ttreet. 

1867. 66. CMeara, Bev. Eugene, 67, Ghreea Bruntwiek^Mtreit. 

1882. 67. Patten, John, Royal JDtihlin Society. 

1848. 68. Petherick, John, Knoeknuihon, Kilmaethomae. 

1867. 69. Fhayre, George, C E., Strand-road, Sandymount, 

1862. 70. Pigot, Bight Hon. Chief Baron, M. B. I. A., 62, Stephen* e-green. 
1867. 71. Porter, William, C. £., 13, Charlemont-malL 
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1857. 72. Beeves, B., 22, Vpptr ifoMil-ffrMf. 

1856. 73. Bobinson, Hartstong, 15, iS^. JeaHt^a^Urtacef Malahide, 

1849. 74. Bowan, Archdeacofi, A. M., M. B. I. A., Belnumi, 2Me9, 

1852. 75. Smith, Bobert, M. D., M. B. I. A., 63, EceUa-^treet. 

1852. 76. Sanders, Gilbert, M. B. I. A., 2, Foster^plaee, 

1854. 77. Scott, Bobert H., Salem-plaoe. 

1844. 78. Shirley, Evelyn J., LnughfiWf Carnekmacro»$, 

1849. 79. Sidney, F. J., LL. D., M. B. I. A., 19, Herbert-ttreei, 

1856. 80. Salter, J. W., Mtueum of Ptatitiieal Geology^ Jerm»fn-9^et^ London, 

1857. 81. Stack, Bev. Thomas, JHnity College. 
1857. 82. Tait, Alexander, G. £., StMniry, 

1882. 83. Wall, Bev. G. W., D. D., M. B. I. A., 20, Trmiiy College. 
1857. 84. Wdland, W. J., 48, Upper Rutland-eireet. 

1855. 85. Willis, Hamilton, BaUyeorue Lead Worke, Golden Ball 

1849. 86. Willock, Bev. William A., F. T. G. D., Cleenish Rectory^ EnniekiOen, 

1851. 87. Wright, Edward, LL. D., M. B. 1. A., JFhraville, Donngbrook. 

1853. 88. Wright, E. Percival, M. B., M. B. L A., Aft»«iffii, TYimUg Coliege. 
1839. 89. Wynne, Bight Hon. John, Hazlewood, Co. SKgo. 

1843. 90. Yeates, George, M. B. L A., 2, Grafton-etreet, 

ASSOCIATES. 

1. Brownrigg, W. B., Addtnde-road. Proposed 1857-8. 

2. Babington, W. D., Ro^uek, Dundrum, Ditto. 
8. Green, BI. Saunders, 5, D*OHer^treei. Ditto. 



No. n. 

SOCIETIES AND INSTITUTIONS ENTITLED TO BECEIVE THE 
JOUBNAL OF THE GEOLOGICAL SOCIETY OF DUBLIN. 



ABBBDBBir, . 


University library. 


Belfast, • . 


Qaeen*s OoU^ge library. 


Bristol, . . 


Institution for the Advancement of Science, Literature, and the Arts. 


Cambbidob, • 


Philosophical Society. 




University library. 


GOBK, . . • 


Queen*s CoU^e library. 




Boyal Institution. 


Dublin, . . 


Boyal Irish Academy. 




University Library. 




Boyal Dublin Society. 




Natural History Society. 




Ordnance Survey library. 




Geological Survey of Ireland. 




Universify Philosophical Society. 




Geologicid Survey of Ireland. 




Univernty Philosophical Society. 




Udversity Zoolo£^ and Botanical Assodation. 


KniNBUBOB, . 


Boyal Society. 




Wemerian Society. 




Society of Arts. 




Univeraty Library. 


Galwat, . , 


Queen's College library. 


KiLKKSNT, . 


Archaeological Society. 


Lbbds, . . 


Geological and Polytechnic Society of the West Biding of Yorkshire. 
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LiVBBFOOLi 
LOHDOlTi . 



The literary and Philosophical Society. 
Historic Society of Lancasliire and Cheshire. 
Geological Sonrey, Jermyn-ttreet. 
British Museum. 

Society of Arts, John-ttreet^ Adelphi, 
Royal Institution, Albemarle'itreeU 
Royal Society, Somerset House, 
Greological Society, Somerset-house* 
linnasan Society, Soho-sqttare, 
Geographical Society, 15, W7titehall-plaee» 
Civil Engineers* Institute, 25, Great OeorgitS'Street^ Westmineter, 
Royal Asiatic Society. 
Zoological Society. 
AthensBum. 
Literary Gazette. 

The Hon. the East India Company, East India House, 
Greological Society. 
Institute. 
Bodleian library. 
Ashmolean Society. 

Plymouth Institution and Devon aild Cornwall Natural History Society. 
St. AjrDRBW*8) University library. 

FoBBiON, . . The Editors of Silliman*s Journal of Science and Art, New York. 

Natural History Society, Fhiladelphia, 
Natural History Society, Boston, 
Smithsonian Institute Library, per Henry Stevens, Esq., Xorlej^s Hotel, 

Trafalgar'Square, London. 
Canadian Institute, per Thomas Henning, Esq., Toronto, Canada West, 
State Survey and University, Oeologieal Rowns, Oolumbiay Mo,, U.S.A, 
G. C. Swallow, State Geologist, Missouri, U. S. A, 
Elliott Society of Natural History, Charleston, S, C, United States 

(per J. F. M. Geddings). 
German Geological Society, per Bessersche Buchhandlung, Behren-str, 

7, Berlin, 
W. Haidinger, of Vienna, as Editor of the " Jahrbuch der K. E. Geolo- 

gischen Reichsanstalt.** 
Frankfort on tbfi Maine — The Senkenbergische Naturforschende Gesell- 

schaft. 



Manohbstbb, 

OZFOBD, . . 

Pltmouth, 



No. m. 



MEMBERS GAINED. 



lAfi Members, 



1. Crawford, Robert, Esq. 

2. Carson, Rev. Joseph, D. D. 
8. Green, John Bal], Esq. 

4. Haughton, John Hancock, Esq. 



Annual Members, 

1. Baily, W. H., Esq. 

2. Bolton, George, Esq., Jun. 

8. Carte, Alexander, Esq., M. D. 



4. Craig, G. A., Esq., C. E. 

5. Dowse, Richard, Esq. 

6. Frith, R. H., Esq., C K 

7. Gordon, John, Esq., C. E. 

8. Hampton, Thomas, Esq., C. E. 

9. Eincaid, Joseph, Jun., Esq. 

10. O'Meara, Rev. Eugene. 

11. Fhayre, Greorge, ^q., C. E. 

12. Porter, William, Esq., C. E. 
18. Reeves, R., Esq. 

14. Stack, Rev. Thomas. 

15. Tait, Alexander, Esq., C. E. 

16. Welland, William J., Esq. 



AFFEVBIX TO JLVKUAJL SBPOBT. 



49 



LOST FBOH DE4TH AJSfD OTHER CAUHEa 



1. Ball, Bobert, Esq., LL. D. 

2. Banks, John G., Esq., II. D. 
8. Clarke, Willuun, Esq. 

4. Dawson, William, Esq. 

5. England, Professor. 

6. Kingsmfll, Thomas, Esq. 

7. M'Arthar, Alexander, Esq. 

8. Soott, William, Esq. 

9. Welland, Joseph, Esq. 

10. \^lson, Bobert W., Esq. 

11. Womll, John, Esq., a E. 

Auoeiaim. 
1. Cochrane, D. C, Esq. 



S: Fisher, John W., Esqv 

8. Gftlwey, William, E^« 

4. Geoghegan, Jacob, Esq. 

5. Grainger, John, Esq. 

6. Griffith, James, Esq. 

7. Gwynne, Bobert, ^n{. 
8k Hewson, Fraseist Bsq. 

9. Johnston, Alexander, Esq. 

10. Kincaid, Joseph, Esq., Jos. 

11. Maguire, John J., £^ 

12. Marfin, Charles, Esq. 
18. Ifartin, Thomas, Esq. 

14. Bichardson, John, E^. 

15. Townsend, Edward, Esq. 

16. Waller, Arthnr, Esq. 

17. Warren, James^ Esq« 



18S7. 
Honorary tfembers, • • • . • 4 
Honorary Corresponding Membera, 8 
Life Members, 51] 

Add omitted, . • • • 
Aannal Membeiv, • . . 85> 

Add omitted, . « • . 2) 



87 



146 



4 

68 
80 

155 



Total gained, 20 Members. 

w lost, 11 



lost, 

nett gi^D, • 



9 



n 



ft 



180r. 



Associate Members, 21 . 

Lost, ... 17 



1808. 

4 



No. IV. 

DOKATIONS BECEIVED DUBINQ THE TEAB 1867-8. 

1867. 
Mar. 6. — Qudqnes Mots sur la Flora Tertiaire de L'Angleterre. Par M. Ph. Delaharpe, 

M. D-. Presented by the Anther. 
Mar. 6. — Examen de Y Hypothese de M. D. Sharpe snr TExistence d*ane Mer Di« 

Invinm Baigaant les Alpes. Par ll Ph. Delaharpe. Presented by the 

Author. 
Mar. 6.— Minutes of Pioceeduigs of Institute of Civil En^eers, Vols. IX., XIL,Xiy., 

and XV. Presented by the Institution. 
Mar. 6. — Annual Beport of the Geologpcal Survey of tiie State of Wisconsin. ByJamea 

G. Perciyal, Esq. Presented by J. A. Lapham, Esq. 
April 8. — Quarter Sheets of the Geological Maps of Ireland. Twenty-one in nambcr. 

Presented by the Director-General of the Geological Survey of the Uniied 

Kingdom. 
JOT7BV. GEOi;.. 80C. PUB. — VOL. Tin. H 
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May 18. — Quarterly Journal of the Geological Society of Londoii, No. 49. Presented l^ 
the Society. 

May 18. — Journal of the Proceedings of the Linnnan Sodety, YoLI., No«4. Presented 
l^ the -Society. 

ICay 18.— Transactions of the Royal Scottish Society of Arts, Vol. IV., Part IV. Pre- 
sented by the Society. 

Hay 18. — ^The Canadian Journal of Indnstry, Science, and Art, for January, 1857, No. 7. 
Presented by the Canadian Institute, per Thomas Henning, Esq. 

Kgy 18. — ^Transactions of the Geological Society of London, Second Series, Vol. Ylf., 
Part IV. Presented by the Society. 

Kay X8. — Proceedings of the Royal Geographical Society of London, No. 7. Presented 
by the Society. 

Hay 18.— Porty-fiye Copies of the Society's Joornal, Vol. VIL, Part L Presented by 
tiie Rey. Professor Haughton. 

July 1. — ^The Canadian Jonmal 'of Indnstry, Science, and Arts, No. 1 to 8 inclnsivie. 
Presented l^ the Canadian Institation, per Thomas Henning, Esq. 

July 1. — ^The American Jonmal of Science and Art, Nos. 61 to 69 inclusive. Presented 
by the Editor. 

Jnly 1. — The Quarterly Jonmal of the Geological Society of I/mdon, Nos. 47 and 48. 
Presented by the Society. 

July 1. — Proceedingsof the. Royal Geographical Society of London, No. 8. Presented 
by the l^ociety. 

July L^Joumal of the Proceedings of the Tiinnman Society, VoL II., No. 5. Presented 
by the Societyk 

July 1. — Jonmal of the Royal Geographical Society of London, No. 26. Presented by 
the Sodetyk 

July 1. — Proceedings and Papers of the Kilkenny and South- East of Ireland Archno- 
logical Society, Vol I ., Nos. 7 and 8. Presented by the Society. 

Not. 2.-^Proceedings of the Royal Geographical Society of London, No. 9. Presented 
by the Society. 

Nov. 2. — Address delivered at the Anniversary Meeting of the Royal Geographical So- 
ciety by Sir Roderick Murchison. ' Presented by the Author. 

Nov. 2. — Proceedings and Papers of the Kilkenny and South- East of Ireland Archnolo- 
gical Society, VoL I., Nos. 9 and 10. Presented by the Society. 

Nov. 2. — Thfr Quarterly Journal of the Geological Society of London, No. 51. Presented 
by the Society. 

Nov. 2. — ^The Canadian Journal of Industry, Science, and Art, Nos. 9, 10, and 11. Pre- 
sented by the Canadian Institute, per Thomas Henning, Esq. 

Nov. 2. — ^The American Jonmal of Science and Arts, Nos. 70 and 71. Presented by 
the Editor. 

Nov. 2. — ^The Proceedings of the Zoological Society of London, Nos. 810 to 838. Pre- 
sented by tiie Society. 

Nov. 2. — ^Report of the Twenty-sixth Meeting of the British Association for'the Advance- 
ment of Science, held at Cheltenham, August, 1856. Presented by the 
Association. 

Nov. 2. — 600 Lithographic Plates of the Permian Fossils. Presented by the Rev. 
Professor Haughton. 

Nov, 7. — The Pick and Gad : a Monthly Record of Mining, No. I., November. Pre- 
sented by W. Arondell, Esq. 

Nov. 7.-»Proceedings of the Elliott Society of Natural History of Charleston and Caro- 
lina, from November, 1853, to April, 1857. Presented by the Society. 

Dec. 9. — Proceedings of the Zoological Society of London, Nos. 334 to 838. Presented 
by the Sodety. 

Dec. 9. — Jonmal of the Proceedings of the LinnsBan Society, Vol. II., No. 6. Presented 
by the Society. 

Dec. 9. — Transactions of the Historic Society of Lancashire and Cheshire, VoL IX. 
Presented by the Society. 

Dec. 9. — Commerce of the Medial East. By John Locke, A. B. Presented by the 
Author. 
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Dec. 9. — Notices of the Meetings of Members of the Royal Institution of Great Britain, 

Part yil. Presented hy the Institation. 
Dec. 9. — Proceedings and Papers of the Kilkenny and South-East of Ireland ArcfasBolo- 

gical Society for September, 1857. Presented by the Society. 
Dec. 9. — ^Transactions of the Academy of Science of St Louis, Vol. I., ^o. I, Flesented 

by the Academy. 

Dec. 9 The American Journal of Science and Art, No. 72. Presented by the Editor. 

Dec. 9. — ^The Quarterly Journal of the Geological Society of Lond<ni, No. 62. Pre- 
sented by the Society. 
Dec. 9. — Address delivered at the Anniversaiy Meeting of the Geological Society of 

London by Col. J. E, Portlock, B. £. Presented by the Author. 
Dec 9. — Proceedings of the Literary and Philosophical Society of Liverpool, No. 11. 

Presented by the Society. 
Dec. 9. — Annual Report of the Plymouth Institution and Devon and Cornwall Natural 

History Sodety for 1865 and 1856. Presented tiy the InatitutioD. 
Dec. 9.—Ditto, ditto, fbr 1856-7. 
Dec. 9. — Report on the Geology of Newfoundland. By J. Beete Jukes, Esq., M. A. 

Presented by the Author. 
Dec. 9. — ^The Natural History Review and Quarterly Journal of Sdeooe. YoL TV, 

Presented by the Editor. 
Dec 9. — Tenth Annual Report of the Smithsonian Institutbn for 1856 -6. Presented 

by the Institution. 
Dec 9. — List of Corresponding Members of the Smithsonian Institution. Presented faj 

the Institution. 
Dec 9. — List of Works published by the Smithsonian Institution. 
Dec. 9. — ^Brief Extracts from Memoranda of the Earl of Dundonald on the Use, Pro- 
perties, and Products of the Bitumen and Petroleum of Trinidad. ProK 

sented by the Author. 
Dec. 9. — Proceedings of the Academy of Natural Sciences of Philadelphia, from July, 

1856, to March, 1857. Presented by the Academy. 
Dec 9. — Catalogue of the Human Crania in the Collection of the Academy of Natural 

Sciences of Philadelphia. By J. Aitken Meigs, M. D. Presented l^ the 

Author. 
Dec 9. — niustrations of Surfiice Geology. By Edward Hitchcock, LL. D. Presented 

by the Author. 
Dec. 9.— .New Edition of the Geological Map of Ireland. By R. Griffith, LL. D. Plre. 

sented by R. Griffith, LL. D. 
Dec. 16.-— Miiler*s Natural History of Crinoidea. Presented by the Geological Society 

of London. 
Dec 16. — The Geology of Massachusetts. By £. Hitchcock, LL. D. Presented by the 

Geological Society of London. 
Dec 16. — Recherches sur les Yolcans Etients du Yivarais et Du Velay. Presented by 

the Geological Society of London. 
Dec 16.— Traite de Mineralogic Par C. C. Haiiy, Vols. I., II., IV., and V. Presented 

by the Geological Society of London. 
Dec 16. — Buckland's Geology and Mineralogy, Vols. L and II. Presented by the Gedo- 

gical Society of London. 
Dec 16. — Stevens' Mineralogy of Dublin. Presented by the Geological Society of Lon* 

don. 
Dec 16. — Woodward on Fossils. Presented by the Geological Society of London. 
Dec. 16. — Watson's Derbyshire Strata. Presented by the Geological Society of London. 
Dec 16. — ^Martin's Fossils of Derbyshire. Presented by the (geological Society of Lon- 
don. 
Dec. 16. — ^Martin on Fossils. Presented by the Geological Society of London. 
Dec 16. — History of the Extinct Volcanos of the Basin of Neuwied, on the Lower Rhine 

Presented by the Geological Society of London. 
Dec 1 6. — Charpentier's Essai sur la Constitution G^ognostique des Pyr6n6es. Presented 

by the Geological Society of London. 
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DeOi 18.-~]]liutnitioii8 of the HuttonUnTheoiy of tlw EuHi. By Jdfan Flayfidr. Pra- 

seated by the Geotogleal Society of London. 
Dec. 16.— Bapport flor lee Poiflaona Fotdles. ParL.Agurfz, Pmented by the Geolo- 
gical Sodetyof London; 
DeOi 16.— Geognosdeche untenodiiiDg dee find-Ural GclfaJiges. By Hoifinaii aiid 

Heleiflon. Pietented l^ the Geological Society of London. 
000. 16. — Geoftogie der Weatlichen Schweizar Alpen. By B. Stader. Plreiented by the 

Geological Society of London. 
Dec. 16.^-CAract6re8 Mintoilogiqiua. Par Le C- HafSy. Preaanted by t^ Geolofi^cal 

Society of London. 
Dec. 16.,— Geognofltiache Karte Tirola. yre aented by the Geological Society of London. 

1868. 
Jan. 8.— The 3tadent'8 Mannal of Geology. "Bf J. peete Jokes, M. A., F. B. S. Fko- 

aented by tiie Author. 
Jan* 8. — The TianaactSona of the Flymonth f natltation» Presented by the Inatitotioin. 
Jan. 8.— Prooeedinga of the Natnial Hiato^ Society of Pid)Un. Seaaion 1856-7. Pre- 

aented by the Society. 
Jan. 8 ^The Canadian Jonnud of Scienoe and Alt, ^o. 18. yweented by the Oanadian 

Inatitation. 
Jan. 9, — The Pick and Gad, Ka 2, December. J^reaented 1^ W. AnrndeQ, Esq. 
Jan. 8. — ThB Report of tiie Prooeedinga of the GedogScal and Polytechnic Society of 

the Weat Biding of Torkshire. 1856-7. Preaented by the Society. 
Jan. 9.— The Thirty-serenth Beport of the Council of the Leeds Philoeophical and li- 
terary Sodety. 1856-7. Preaented by the Society. 
Jan. 9. — ^The Athenanim fot the year 1857. Preaented by the Editors. 
Jn}. 9.— The Literary Gazette for the year 1857. Presented l^ the Editors. 
Ian. 9.— Geologic^ Map of Canada and Hudson's Bay Territories. By Thomas Devine. 

Presented by J. B. Greene, Esq., Superintendent, GeneralValuation, Ir^ 

land. 
Jan. 9* — ^Beport upon the Mineral and Geological Structure of South Kamaqualand and 

the adjoinlDg Mineral Dispficta. By Andrew Wyley, Esq. Presented \ry 

the Antlior. 
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The ballot was then opened, and the following declared duly 
elected : — 

PBEsiDEirT. — ^Eev. Professor Haughton, M. A., P. T. C. D. 

YiCE-PRBSiDKirrs. — James Apjohn, ILI).; Professor Harvey, M.D., 
P. L. 8. ; Eer. Humphrey Lloyd, D. D., 8. P. T. C. D. ; Sir Biohard 
Griffith, Bart., LL.D.; Lord Talbot de Malahide, P. E.8., 

Tbeasxtbebs. — Gilbert Sanders, Esq. ; P. J. Sidney, LL. D. 

Secbjbtabies. — J. Beete Jukes, M. A., P. E. S. ; E. Percival Wright, 
M.B. 

CoTTNcn.. — ^Eobert Mallet, Ph. D. ; Edward Wright, LL. D. ; Eobert 
CaJlwell, M. A. ; Eer. J. A. Galbraith, P. T. C. D. ; John Kelly, Esq. ; 
George M'Dowell, M.A., P.T.C.D.; Samuel Downing, C.E., LL.D.; 
John B. Doyle, Esq. ; Dominick M'Causland, Esq. ; John E. Einahan, 
M. D. ; G. y. Du Noyer, Esq. ; Alexander H. Haliday, M. A., P. L. S. ; 
Eev. Joseph Carson, D. D., P. T. C. D.; Alexander Carte^ M. A., ILB. > 
John Ball Greene, Esq. 

The Society then adjourned till 9 o'clock. 

ADJOURNED ANNIVEBSABY MEETIKO, FEBRUABY 10, 1858. 
LoBD Talbot de Malahide in the Chair. 

The following addition to the By-Laws was proposed and adopted : — 

*' Any person residing as above, who shall have paid an admission fee 
of £5, shall be at liberty to compound for his annual subscription of lOa., 
by the payment of a fiither sum of £5." 

Charles Cotton, Esq., University Club, Stephen's-green, was pro- 
posed by Professor Haughton, and seconded by Professor Galbraith. 

Lord Talbot de Maldiide then read his Annual Address, at the con- 
clusion of which he retired fix)m the Chair, which was then taken by 
Professor Haughton. 

A vote of ti^anks to Lord Talbot for his distinguished services to this 
Society during his Presidency was moved by Dr. Apjohn, which was 
seconded by Professor Galbraith, and carried by acchunation. 

Dr. Wright moved, and D. M'Causland, Esq., seconded, that the 
Address be printed. Carried. 

The Society then adjourned to March. 

ASHrUAL ADDBESS. 

Gentlemen, — Our Society was formed in 1831, and has continued ever 
since with varied fortunes, but with a constant accession of scientific 
strength. I believe I can congratulate you on the prospect of increased 
efficiency, and of a larger sympathy on the part of the public. I feel it 
a high honour to have been elected for three years to fill this Chair, par- 
ticularly as it fell within my functions to preside at the Geological Sec- 
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tion of the BritiBh Association dimng their meeting in this city, one 
which has equalled most of its predecessors in brilliancy and interest. 
However, it is right that a change of officers should take place, and I 
rejoice to foid that so distinguished a philosopher as Professor Haughton 
has consented to act as President during the current year. Although 
my other vocations may prevent me from attending the meetings as often 
as I could wish, I shall always be most anxious to watch the progress of 
the Society, and to assist it in every way that lies in my power. The 
Beport of i^e Council contains all the statistical facts relating to our 
numbers and our finances ; and here I shall confine myself to urge upon 
every member the importance of his acting as a recmiting-sergeant to 
enlist all likely persons, — ^not holding out to them, however, a reduced 
standard, but the prospects of gloiy in the fields and battles of our 
warlike science. 

Portonately, we have not to deplore the loss of so many of our mem- 
bers as during the last year ; but there is one which I cannot pass over 
without enlarging somewhat upon this melancholy theme, as he was one 
of our oldest, most zealous, and useful Mends. Por many years I have 
been on terms of intimacy with him, and to him I owe what interest 
I ha^e taken in the pursuit of Zoology. 

Dr. Ball was a native of the coimty of Cork, and thanks to his Mend, 
Mr« Eobert Patterson, we have a detailed account of his career in the 
last number of the " Natural History Keview." I shall, therefore, on 
the present occasion be more brief than I should otherwise have been. 

He was bom at the Cove of Cork, in 1 802. His family lived at Youghal, 
and there he spent those parts of his youth which were not devoted to 
school. He appears to have been a self-taught naturalist, and Mr. James 
White, of BalHtore, at whose school he was principally instructed, en- 
couraged this propensity. It is much to be regretted that he was not 
enabled to follow some independent profession, instead of being bound 
during all his active life by the trammels of office. He doubtless could 
have distinguished himself in almost any line. It was through the in- 
fluence of lus kind patron, the late Duke of Devonshire, he obtained, in 
1827, the clerkship in the Castle of Dublin, which he retained until his 
superannuation in 1852. A more indefatigable public servant never 
existed, nor one more intelligent and faithful to his trust ; and I venture 
to say that there is not a more disgraceful specimen of the bureaucratic 
style than the following sentence : — ^Mr. Ball is placed on the retired 
list on the groxmd ''that he devoted much attention to scientific pursuits, 
and that it was not expedient that public servants should be thus occu« 
pied." Before this time, and subsequently to his superannuation, he 
was busily engaged in other public departments that had not the same 
antipathy to science. In 1 851 he was appointed Secretary to the Queen's 
University; in 1854, Secretary to the Joint Committee of Lectures ; in 
1855, Assistant Examiner for Ireland to the Civil Service Commission; 
and he continued this arduous duty till the close of his life. 

He acted as Secretary to the Dublin Zoological Society for more than 
twenty years, and it is mainly owing to his exertions that this useM 
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body was kdpt aliye dming fhe yean of imiiie aad diffieultj, amid the 
apathy of the iiuh public. It must have been a heartfelt gratifieati<» 
to him to see it placed at last on a seenze aod fiim basis by a small Oo- 
Teimnent grant of £500 a year, which it at piesent receives. 

In 1853 he was the founder of l^e Uniyenity Zoological aad Bota- 
nical Association, which has been so nsefbl a reemiting body of young 
and zealous natoralista 

Dr. Ball was elected a Member of the Boyal Irish Academy in 1835, 
and a Member of Council in 1838. He acted for many years, and died 
Treasurer of that distinguished body. 

He was elected a Member of the Boyal Dublin Society in 1834, and 
in 1854 a Member of Council ; he was also a Member of the Council of 
tSie Statistical Society from its foundation in 1847. 

He joined our Society in 1835, and was always an aetiye member. 
In 1837 he was elected on the Council, and in 1852, President. We are 
also greatly indebted to him for his unremitting support during those 
dreadfdl years when society itself seemed rockii^ at its base. His ex- 
tensive knowledge of Natural History was of great value, particularly 
when Paleontology assomed its proper position as the right4inn of Geo- 
logy. His courtesy and affectionate demeanour to all was most remark- 
able, and only to be equalled by his great modesty. In the '* Journal" 
of our Society he wrote occasionally in illustration of those questions 
where Natural History throws light on (Geology; but it is much to be 
regretted that he had so Httle time and leisure to mature and perpetuate 
the information with which his mind was stored* 

It was chiefly through his exertions that we were induced to offer 
our Collection to tiie TJniversiiy of Dublin. It now forms the nucleus 
of that noble Museum. Dr. Ball was appointed Curator, and during 
many years devoted a considerable portion of his leisure to its classifi- 
cation, and the preparation of numerous valuable specimens and casts. 
The skcdetons of the C&rvus me^aeeroB are the most complete in existence, 
and evince his great skill in tike art of museum airangement. 

He was appointed President of tiie Zoological Section of the last 
Meeting of the Briticdi Association; but it was not the will of God that he 
should witness another meeting of that body. He died suddenly on the 
30th of March, and most of us had the melancholy pleasure of accompar 
nying his remains to Mount Jerome Cemetery. 

He has left a chasm in our ranks which will not b^ easily filled. 
May his surviving family enjoy every kind of prosperity, and may his 
sons follow in his steps 1 

I think the most convenient course fbr me will be to notice briefly 
tiie most remarkable papers which were submitted to our Section of the 
British Association. There are some few notices of a general nature 
which I may introduce in a separate paragraph, and I will reserve to a 
later period the discussion of some of those intestine questions which 
have produced so much interest on tiiis side of the channel. I do not 
conceive that I am called on to give anything like a general view of the 
progress of Geology in other countries, as we know the conscientious 
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manner in whicli the present President of the London Geological Society 
discharges thils arduous duty. 

As ^ as Geology was concerned, we have every reason to be satisfied 
with the intellectual fare which was provided for us. There was a 
goodly gathering of congenial spirits; and although, to my deep regret, we 
missed the well-known and revered faces of Buckland, of Delabeche, of 
Conybeare, of Greenough (who no longer belong to this earth), and also of a 
Sedgwick, a Murchison, and a Lyell, we were gratified with the opportu- 
nity of making the acquaintance of many of the young and rising followers 
of the science, and some of the celebrities of America and Continental 
Europe. Above all, it must have afforded you all the sincerest pleasure 
to welcome again to these shores General Portlock and Mr. Oldham, who 
both filled this Chair with such success, and who now, as you are 
doubtless aware, are respectively placed in the honourable and respon- 
sible situations of President of the Boyal Geological Society of London, 
and Director of the Geological Survey of India. 

We have been honoured by the visit of Messrs. Schlagintweit, who 
have been so long engaged under the King of Prussia and the East Lidia 
Company, to their mutual honour be it spoken, in investigating the na- 
tural history and physical peculiarities of India; also, of the twoIVofessors 
Bogers, who have imparted to us such valuable and novel information 
on the geological structure of the United States of America, particu- 
larly in relation to the Geological Map of Pennsylvania which has been 
prepared under their direction ; and Professor Mallet, who has exhi- 
bited and explained that truly masterly production, the Geological Map 
of the State of Alabama. 

Mr. Fox's paper on the "Temperature of Mines," forms the sequel to 
a series of observations, which, for the last twenty years and upwards, 
has occupied his attention. It is truly refreshing to see such long sus- 
tained perseverance in the pursuit of scientific truth. 

Sir Eoderick Murchison, though not with us corporally, has sent 
us a valuable paper on the crystalline rocks of the N. W. Highlands, 
which he proves on fossil evidence to be of lower Silurian age. 

Professor Harkness continues his observations on the triassic forma- 
tion of the south of Scotland and N. W. of England, which appears to 
harmonize more with the continental deposits than any other within 
these isles. He also read papers on the lower sedimentary rocks of 
Cumberland, and on the dolomitization of rocks in the vicinity of Cork. 

Professor Phillips gave us one of his graphic sketches of the iron- 
stone beds of the Olites of Yorkshire. 

Professor W. B. Rogers exhibited some good photographs of that 
peculiar and characteristic Palseozoic fossil, the Paradoxides. 

I beg to call your particular attention to our member, Mr. Robert 
Mallet's ** Report on Earthquakes." He has for many years studied these 
phenomena, and explained them by those great cosmical theories to which 
the powers of analysis and pure mathematics have been so successfrilly 
applied. We must all rejoice to hear that he has been dispatched, under 
the sanction of the Royal Society, to inquire into the circumstances 
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attending the almost unexampled physical disturbances in Southern 
Italy. 

Another great question in Physical Oeology, the subject of slaty 
cleavage, has also been well discussed. Professor Sedgwick and Mr. 
Sharpe have long since propounded theories to explain these properties 
of rocks. But it is only within a recent period that the Baconian system 
of induction has been systematically brought into action in order to 
afford a rational solution of them. Mr. Sorby has most minutely ex- 
amined slaty rocks under a powerful microscope of 400 linear, and he 
comes to the conclusion that pressure in a direction perpendicular to the 
direction of the cleavage planes is sufficient to account for these pro- 
blems. He observes: — ** In cleaved rocks, whether we examine the 
diminution in distance between any two points lying in the line of 
pressure in contorted beds, the dimensions of the beds in different parts 
of contortions, the organic remains, the green spots, or the very minute 
rounded grains of mica, we find most conclusive evidence of an elonga- 
tion in the line of dip of cleavage, and of a great compression invariably 
in a line perpendicular to the cleavage." 

Professor King has also confinned this view by comparison witii the 
views observed in crystallized minerals. 

Professor Haughton also has come to a similar conclusion, by a 
study of the distortion to which fossils are so frequently liable in slaty 
rocks. He has accurately measured the angles which they form to the 
planes of cleavage, and has thence deduced the following laws : — 

Ist Law. — ^If the trace or intersection of the plane of cleavage and 
plane of bedding be drawn, the greatest distortion or elongation of the 
fossils lying in the plane of bedding is parallel to this intersection. 

2nd Law. — The distortion of fossils produced by cleavage, estimated 
in a given direction, such as parallel to the intersection of the planes of 
cleavage and bedding, varies with the angle between these planes, being 
greatest when the angle is greatest, /md least when the angle is least. 

3rd Law. — The compression in a cleaved rock is greatest in a direc- 
tion perpendicular to the planes of cleavage. 

These positions are illustrated in the Eev. Professor's papers by some 
very interesting drawings of distorted fossils from the Carboniferous 
Limestone. 

Professor H. B. Rogers, however, does not entirely subscribe to these 
views, for in a learned paper by him, published in the Transactions of 
the Royal Society of Edinburgh, " On the Laws of Structure of the more 
disturbed zones of the earth's crust," he adheres rather to the theory of 
Professor Sedgwick, and conceives that "cleavage is a change brought 
about by the parallel transmission of planes or waves of heat, awaken- 
ing the molecular forces and determining their direction." 

Mr. Hopkins has also contributed some experimental researches on 
the conductive powers of various rocks, and the bearing of the results 
upon theories of terrestrial temperature. It is by the accumulation of 
such facts as these that we shall ultimately be led to the construction of 
a true and philosophical theory of the earth. 
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It is satisfactory to find one of our Professors, Mr. Hennessy, grap- 
pling with one of these arduous questions of mixed mathematics, and at- 
tempting to calculate the forces capable of changing the sea-level during 
different geological periods. Arguing on the supposition that the crust 
of the earth underwent a change of volume on the gradual cooling of its 
surface, and that a change of the ellipticity would be the consequence, 
he concludes that a very considerable alteration of the sea-level would be 
the inevitable result. 

Mr. Oldham gave us a general view of the geology of India. It is 
a gigantic subject, and the great scale on which the principal formations 
in that countiy are to be seen must ultimately be most important to the 
progress of our science. We are under the greatest obligations to the 
late Mr. Greenough, one of whose last works was the publication of his 
Map of India ; like the similar Map of Great Britain, it will form the 
groundwork for all future inquirers. But in so vast a country, and one 
which contains so many large tracts, as yet but little known to the na- 
tives themselves, it will requii-a many years of careful exploration before 
the true nature and extent of the different strata can be accurately de- 
termined. Mr. Oldham's work has, doubtless, been arrested by the 
deplorable events which have recentiy occurred in that country, but we 
must hope that general tranquillity will soon be restored, and that the 
Sepoy wiU soon rank with tiie Sivatheria and other extinct animals. 

We are also indebted to the Cavaliere Meneghini for an interesting 
paper on the Palaeontology of Tuscany. Itself the birthplace of this 
branch of our science, it appears that there are not wanting patient 
inquirers to assist Professor Siiir in following up and correcting the con- 
elusions of the distinguished Brocchi. 

Mr. R. Goodwin Austen, whose researches on the chalk and underly- 
ing formations have created such interest, favoured us with a communi- 
cation on the occurrence of a granite boulder in the chalk. 

Dr. Kinahan, the Rev. Mr. Symons, Mr. Baily, Mr. Salter, Mr. Page, 
have made some valuable palaeontological communications. 

PalfiBontology is now assuming so important a position in the world 
of science, and so many valuable discoveries are continually rewarding 
the researches of our English friends, that it may not be uninstructive to 
enumerate some of the more remarkable results during the past year. 

Professor de Mulct describes the discovery, by Messrs. Tlhlmann and 
Jahn, of remains of the gigantic elk ( Cervus euryceros or megaceros)^ 
in association with the works of human industry. They were found in 
1856, near a small lake near Mooscedorf (Canton of Berne), which was 
being drained, in a bed of peat three or four feet thick, together with 
fragments of pottery, stone chisels, stone arrow-heads, pieces of cut 
bones, and perforated bears* teeth, without any trace of metallic objects, 
and also carbonized grains of barley. There were also found in the same 
locality many fragments of bones both of domesticated and wild ani- 
mals, viz., homed cattle, horses, swine, dogs of various sizes, goats, 
sheep, cats, elks, stags, aurocks, bears, wild boars, foxes, beavers, tor- 
toises, as well as several birds and other animals still undetermined* 
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These details are interesting in order to determine the age of this animal, 
which appears to have eyinced so remarkable a partiality for the dimate 
of this country* 

Captain Spratt, R N., discovered in a tertiary formation at Salonica, 
of fresh- water origin, some fossil vertebrsB of a serpent. Professor Owen 
considers it an extinct species, different from any of those existing at 
present in the south of Europe ; and that it was between ten and twelve 
feet in length. The vertebrse offer many points of resemblance to those 
of the ratdesnake and viper, but there are no certain grounds for the 
conclusion that it was a poisonous reptile. The traditions of ancient 
Greece point to large serpents, and the discovery of these remains sug- 
gests the importance of attempting to trace in the superficial deposits of 
tiiat country evidences of the existence of the lion or other large beasts 
of prey, which Hercides and the other heroes are said to have destroyed. 

Professor Owen describes some bones of the Diehohure ovina, an 
anoplotherioid quadruped from the upper eocene marl of the Isle |of 
Wight ; also some remains of the Dichodon ctupidattu, an extinct mam- 
mal from the eocene sand of Hudwell, Hants, and also at Alum Point, 
in the Isle of Wight. 

Dr. Falconer describes two species of Plagiaulax from Purbeck. This 
is a marsupial animal, and is only one among many species of extinct 
mammalia, the exuviae of which have been found in the dirt-bed of Purbeck. 
It is to be hoped that this locality will be adequately examined and 
illustrated, as Mr. Beccles, resident there, is a most valuable practical ex- 
plorer, and a systematic discription of the remains found there by Profes- 
sor Owen would be of the utmost value. To omit minor discoveries, 
Messrs. Wyville Thomson and Salter describe several new varieties of 
the Acidaspis from the Silurian strata of Ayrshire and Shropshire. 

Mr. J. W. Kirkby also describes some curious Crustaceans and 
Chitons from the Permian strata of Durham. 

I cannot conclude this part of the subject without alluding to the ■ 
remarkable paper by Dr. Falconer, read before the London Geological 
Society, on the different species of Mastodon, particularly those found in 
the British strata. He &aws a marked distinction between the Mas- 
todon anptMtidens and Mastodon arvemensis, contrary to the views of 
Cuvier and Owen. The former he considers peculiar to the mioeene 
strata, the latter to the pletocene. He ftirther concludes : — 

1. That the Mastodon remains, found both in the Jhtvio-marine or 
Norwich crag, and red crag, belong to the pleiocene form, Mastodon 
{tetralophodon) arvemensis. 

2. That the mammalian Fauna of the fluvto-marine crag bears all 
the character of the pleiocene age, and is identical with the sub-Appennine 
pleiocene Fauna of Italy. 

3. That the red woAfluvio-marine crags, tested by their mammalian 
Fauna, must be considered as beds of the same geological age. 

It is very much to be desired that Dr. Carte, or some person equally 
well qualified, would undertake the publication of a monograph of the 
Irish fossil mammalian remains. 
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I shall now touch upon some subjects more closely connected with 
Irish Geology ; and, in the first place, I rejoice to find that Professor 
Haughton is not relaxing in his inquiries as to the mineral composition 
of the Irish rocks. 

He read to us a paper on the SiHceo-felspathic Eocks of the south of 
Ireland, which affords some remarkable results. These rocks are situ- 
ated in the mining district of Ovoca, and county of "Wicklow ; in the 
district of Bonmahon, county of Waterford ; and also in the neighbour- 
hood of Eillamey and Kenmare Bay, in the county of Kerry. They re- 
semble much in chemical composition, though not in appearance, the 
ehcms of Cornwall, and the miners consider that they have an equally 
favourable effect on the mineral lodes. They are, however, firequently 
deposited in stratified beds, conformable to the slates and felspathic ash- 
beds in which they are situated. Professor Haughton has analyzed with 
his usual care several specimens of these rocks, and the conclusions he 
comes to are as follows : — 

Per cent. 

Bell Bock, Vale of Ovoca — Quartz, 45*54 

„ „ (Mhodase felspar, • • . • 54*16 



99-70 



Bocks of Bonmahon, Co. Waterford — Quartz, . . . . 40*81 
„ ,, Orthoclase felspar, 57*19 

„ „ Carbonate of liine, 1*81 



99-81 



Benaimmore, county of Kerry. 

This rock is columnar trap — Quartz, 20*51 

„ „ Orthoclase felspar, .... 77*85 



98*36 



Professor Haughton mentions, in connexion with these rocks, a fact 
of great interest to the student of Irish antiquities and ethnology. On 
examining, with Mr. Wilde, the collection of stone implements in the 
Museum of the Eoyal Irish Academy, these siliceo-felspathic rocks appear 
to have been carefully sought out by the makers, and there are very 
few specimens in that large collection which cannot be identified as 
made of Irish rock. There are, however, some stone implements from 
Jamaica, formed of the same kind of stone, which, for its hardness and 
toughness, would appear to be peculiarly adapted for such purposes. 

Mr. Du Noyer read a paper on the Junction of the Slate and Granite 
at Killiney. 

Dr. Clarke, a paper on the Alterations of Local Level near Waterford. 

Mr. Baily, a detailed account of the Fossils collected by the Geologi- 
cal Survey in the Carboniferous Bocks of the county of Limerick. 
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Mr. Wynne, on the Stracture of the Galtees. 

Mr. Ot, H. Kinahan, on the Trap of Yalentia laland ; and Dr. Kinahan, 
on the Zoological Relations of Bray Head and Howth. These were all 
interesting papers, particularly the latter. 

There has been, as all geologists are titware, considerable discussion 
as to the subdivision of the Carboniferous System of Ireland. Until 
lately, Dr. Griffith's classification of these rocks was undisputed; but 
Mr. John Kelly has lately given great attention to the subject, and I am 
sure that you will not consider your time wasted in considering the ar- 
guments on both sides of this important question. 

Mr. John Kelly, in a paper read before this Society, considers that 
the — 

1. Old Bed Sandstone, 

2. Carboniferous System (Carboniferous Slate, &c.), . 
8. Limestone, 

4. Coal series, 
are all subdivisions of one great formation, in the ascending order, in 
which the whole series from the beginning to the end was deposited, 
without any great catastrophe in the succession. They are all parallel 
one to the other; they rest unconformably on the inferior or underlying 
rock, and are covered unconformably by the overlying rock ; the fossil 
evidence also confirms this view, as the lowest member of this formation, 
the Old Bed Sandstone, contains organic remains common in the mountain 
limestone. 

In this formation there is not included a deposit, called by Mr. Kelly, 
Brownstone^ and which has been associated with the Old Bed Sandstone 
or Devonian rocks of the English geologists. Mr. Kelly considers this 
rock to form a connecting link, if not an actual member, of the Silurian 
Palaeozoic rocks, and to be in no way connected with the true Old Bed 
Sandstone. 

This forms one part of Mr. Kelly's maxim, and here there is not 
much difference of opinion. 

In the next place he refers to Dr. Griffith's subdivision of the true 
Carboniferous rocks. 

Dr. Griffith divides them as follows, in the ascending order : — 

1. Yellow Sandstone. 

2. Lower Limestone. 

3. Calp, alternating with black shale and sandstone, and said to be 
at Bundoran 1700 feet in thickness. 

4. Upper Limestone. 

Mr. Kelly considers that there are good grounds for interpolating a 
series of Carboniferous Slates between the Limestone and Old Red Sand- 
stone, which would correspond with the Yellow Sandstone of Dr. Griffith; 
but he thinks that there should be only one Limestone, and he utterly 
objects tx) the existence of the Calp. 

In order to make out these propositions, he contends, on stra- 
tigraphical grounds, that the two limestones are one, separated by 
a succession of faults, and that the (Mp in the neighbourhood of 
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Bundoiaa is a portion of the Old Red Sandstone. The great mass of 
Calp described in Jh. Griffith's Geological Map as extending over the 
Slievebeagh mountains from Dungannon to Lumaskea, he places in the 
coal-measuresy as he does also the Calp of the counties of Dublin, Meath, 
Kildare, and Westmeath, and also of the south of Ireland. His argu« 
ments chiefly apply to the yicinity of Bundoran, and both he and Dr. 
Griffith seem to have placed the result of the issue chiefly on the result 
of an examination of the carboniferous rocks in that distjict and in the 
1^. E. comer of Lough Erne. Mr. Kelly has traced what he considers 
to be the line of the Old Red Sandstone, and contends that throughout, 
where the shales and sandstones of the Calp are introduced, there is 
ground for supposing that they belong to that formation, and underlie 
tiie true Carboniferous System. The difference of level between the lime« 
stones north and south of Bundoran he ascribes to a great fault which 
has thrown down the northern strata to the extent of nearly 1500 feet* ' 
As a proof of this he adduces the difference between the level of the base 
of the Millstone Grit on Sheanhill, on the south side of Lough Erne, and 
the same rock at Portinode, on the north side. The actual difference of 
level would be about 1000 feet, and he calculates that, in consequence of 
the rock dipping south, there is a downfall of about 1500 feet. 

The lithological character of this formation appears to vary so much 
in different localities, and it has been subject to so many metamoiphic 
agencies, that on this ground it would be difficult to find any safe ground 
of distinction. It is to be regretted that Mr. Kelly has not made more 
use of fossil evidence in order to elucidate this intricate subject. 

Dr. Griffith, in his reply to Mr. Kelly with respect to the great fault 
alluded to says : — 

" No doubt there is a fault of trifling character, having a north and 
south direction, visible near the coast of Bundoran ; but in this case the 
strata on both sides belong to the same Calp series, while its north and 
south direction contributes nothing towards sustaining Mr. Kelly's as- 
sumption of the great fSault extending westward from Lough Erne to the 
sea coast near Bundoran ; and the only argument he has brought forward 
in support of his opinion is, that the level of the Millstone Grit at Shean- 
hill, on the south side of Lough Erne, is 1135 feet above the sea, whUe 
the Millstone Grit on the north side of Lough Erne is only 150 feet above 
the sea ; and, arguing on this difference of level of 985 feet, he assumes 
that a downthrow of about 1000 feet has taken place between the> north 
and south shores of Lough Erne. But Mr. Kelly's basis for the argu- 
ment has no foundation, because the strata on the north *side of Lough 
Erne consist of Yellow Sandstone and not Millstone Ghrit,^^ 

As I am not aware of any answer from Mr. Kelly to this statement, 
I presume it sets at rest this part of the question. 

Dr. Griffith, in further confirmation of this theory, gives some very 
instructive sections : — 

1. From Butier's Bridge, county of Cavan, and extending westward 
by Belturbet to Slieve Bushan Mountain, crossing Cuilcagh Mountain, 
the vaUey of the Shannon, Lackagh and Benbo Mountains, and termi- 
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nating at the sea-shore at the wesfem base of Benbulben Mountain. 
This extends for fifty miles. 

In this case we have a succession of concentric circles, each sur- 
rounding the other, in an ascending order from the Lower Limestone by 
the Calp to the Upper Limestone. 

2. Another section gives the district between Bundoran and Bally- 
shannon, and exhibits a similar overlapping of the Carboniferous strata 
round Dartree Mountain. 

3. In order to disprove Mr. Kelly's views with respect to Slievebeagh 
mountains, Dr. Grifi^ exhibits a section from LisbellaW) in the Silurian 
strata, across the valley of Clogher, thence over the Slievebeagh Moun- 
tains, it then crosses the Carboniferous Limestone valley of Monaghan, 
terminates in the Silurian strata of Scot's House, west of the town of 
Monaghan. This section very clearly demonstrates the relative position 
of the Carboniferous beds. 

Professor Jukes, in his paper on the Calp of Kilkenny and Limerick, 
strongly confirms Dr. Griffitii's views with respect to those rocks by him 
called Calpf and by Mr. Kelly ascribed to the coal-measures. 

He divides the Carboniferous System of Limerick and Kilkenny into 
three divisions, of which Calp forms the central one. It is distinguished 
from the other two by its black colour, the others being gray ; it also 
contains but few fossils, those that are found in it resemble in character 
those found in the upper and lower rocks. A section through Gowran. 
would give the following results : — 

Feet 

Thickness of the Limestone, 1000 

Middle or Calp Limestone, 100 

Lower Limestone, 1000 

Another section between Pallaskenry and Foynes would give : — 

Feet. 

Upper limestone, 250 

Calp, 1400 

Lower Limestone, 1500 

Professor Jukes suggests that the great thickness of the Dublin Calp 
may be owing to the thinning out of the upper Limestone, and that the 
coal-measure shales may rest on the Calp of the central counties with- 
out the intervention of any upper Limestone. 

I think there can be now very little doubt of the existence of the 
Calp, and although we may be compelled to differ with Mr. Kelly as to 
his views on this subject, we must feel obliged to him for the inde- 
pendent manner in which he has stated his opinions, and for having 
brought to the test of discussion the accuracy of one of the most impor- 
tant land-marks in Irish geology. We all owe a deep debt of gratitude 
to Dr. Griffith for his Map of Ireland, and the multifarious information 
which he has given us upon all subjects connected with it. 
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MeBSTB Jukes and Du Noyer contributed to the Geological Section 
two joint papers : — 

1. On the geology of an interesting neighbour, Lambay. Although 
noticed some years since by Mr. Hamilton, its structure, I believe, 
was never before minutely and accurately described. 

2. On certain rocks found between the bays of Tralee and Bantry. 

This latter paper has reference to a subject brought before the As- 
sociation by Dr. Griffith, and there are also two other papers, one by Mr. 
Wynne, on the Galtees, and another by Mr. Joseph O'Kelly on a sec- 
tion across Slievenamuck Mountain, which have a very close connexion 
with Dr. Griffith's paper. 

On the sedimentary rocks of the south of Ireland, some beautiful 
illustrative sections were exhibited at the meeting. 

It appears, in the words of Dr. Griffith, that the Old Red Sandstone 
strata, consisting of alternate beds of red and green shales, red sandstones 
and conglomerates extend more or less continuously in an east and west 
direction, through the counties of Tipperary, Limerick, and Cork. We 
find the Old Red Sandstone lying conJformably below the Lower Lime- 
stone and Yellow Sandstone of the Carboniferous System, and resting on 
the upturned edges of the Silurian rocks in an unconformable posi^on, 
till, reaching the Old Eed strata in the county of Kerry, they are found 
preserving tiie same relative position to the brownish-red grits, and the 
red, green, and parple clay-^ates of the Dingle district which conform 
to and overlie the fossiliferous Silurian rocks of Ferriter's Cove; these 
being again oyerlaid unconformably on the western shore at Sybil Head 
by the beds of the Old Eed series. 

Dr. Griffith considers that these Old Eed Sandstone beds should be 
associated with the Carboniferous System, to which they are conformable, 
rather than the Devonian System, which can hardly be said to have been 
yet found in Ireland. In this view all the working geologists of Ireland 
seem to agree. 

There is, however, very great difficulty in determining the age of 
the grits and slates on which these rocks rest in the Dingle district. 
They are conformable to strata at Ferriter's Cove, which have been 
proved distinctly to be Upper Silurian from the fossils contained in them, 
but they resemble in appearance and composition the grits found to the 
south of Castlemaine Harbour, and which have been called by Professor 
Jukes, the Olenga/riff Ghrits ; and these grits are quite conformable to the 
shales of the Old Eied Sandstone and the beds of the Carboniferous Sys- 
tem which overlie them. This is a difficulty which as yet has received 
no solution, and presents one of the greatest puzzles in dll local geology ; 
and, notwithstanding all that has been said and written on this subject, 
I cannot conclude better than by recommending our enterprising and 
earnest young Mends to hasten with the fine season to the south of Ire- 
land, and to work at these mountains until their history is clearly un- 
ravelled and explained. 

. JOXTBN. GEOL. 800. DUB. — ^VOL. VHI. K 
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OV A FOSSIL ELEFHAKT's TOOTH OBTAINED FROM THE EXCATATION OF THE 
DOAB CANAL, IN T7PPEB INDIA. BY ALEX. CABTE, H. A. , X. B. , H. B. I. A. 

In the November Number of the " Journal of the Geological Society of 
London/' Dr. Falconer, who is, perhaps, the highest authority we have 
on Indian Palaeontology, remarks in the introduction to his paper ^* On 
the species of Mastodon and Elephant occurring in the fossil state in 
Great Britain," — that ** it is of the highest importance to Gteology that 
every mammal found in the fossil state should be defined, as regards, 
first, its specific distinctness ; and second, its range of existence, geogra- 
phically and in time, with as much exactitude as the available materials 
and the state of our knowledge at the time will admit. Every form 
well ascertained becomes a powerful exponent (i. e. to the geologist), 
while,, ill determined, it is a fertile source of error." And again: — 
'' There is a subordination in the value of the (palseontological) evidence : 
the higher the form in the scale of oi^;anization, the more weighty is the 
import of its indication." In the conclusion of his paper Dr. Falconer 
observes that *' the MoUuscahave unquestionably been wielded as a most 
powerful exponent of geological chronology, and of the successive phy- 
sical changes which have taken place on the surface of the earth. . But 
it will hardly be denied that the evidence presented by mammalian re- 
mains, when obtained in sufficient variety and abundance, is of greater 
significance as a test of contemporaneous formations in geology, or the 
reverse." The importance, as will be seen ^m these quotations, that 
Dr. Falconer attaches to the evidence afforded by mammalian remains, 
involving, as a matter of course, investigations in comparative anatomy, 
has mainly infiuenced me to enter upon the identification of a 
fossil tooth, for the exhibition of which this evening the Society is 
indebted to the kindness of my Mend, Mr. Tu&ell, who, in a letter to 
the Eev. Professor Haughton, has given the following particulars : — 
^* I procured the fossil tooth at Kumaul (among many other remains of 
deer and different animals), which is situated in Upper India, at about se- 
venty miles from the foot of the Himalayas, and those fossils were obtained 
in an excavation which Sir Proby Cautley had made through that dis- 
trict, of which it is the most important public work, being weU known 
as the Doab Canal." 

Before entering upon the identification of the specimen, it maybe advi- 
sable to observe that, according to Dr. Falconer, Mastodon and Elephas are 
Proboscidean genera, so closely allied, as to require for the determination 
of their several species scarcely any reference to the general character of 
their comparative osteology, the method of diagnosis which he adopts 
being solely dependent upon the distinctive characters which the teeth 
and jaws present. I may further allude to Dr. Falconer's method of 
subdividing the before-mentioned genera, to the latter of which he at- 
tributes three subgenera ; namely, first Steffodon, comprisiag the species 
CUftiiy homhifram, Ganesa (?), and insignia. It is through this subgenus, 
by its species Cliftii as a link, that Dr. Falconer thinks the genus Ele- 
phas remerges into the genus Mastodon. To the second subgenus, Lox- 
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odon^ of which the AMcan Elephant is the living type, the species 
plam/ron8f meridionalisy prtscus, and AJHcanm are allotted; while the 
third subgenus, termed Mtelephas, comprises the living Asiatic or true 
Elephant, the species Si/sudricus, antiquuSy Ndmadieus, Columhi, Indi- 
etu, ArmeniaeuBj wadi primigenius. 

It is to the subgenus Loxodon I would refer the specimen under con- 
deration, and I have little hesitation in identifying it as belonging to the 
species pUmifrons. The longitudinal axial clefts inteYiuptedly dividing 
the plates of enamel, their number and circular dilatation in the middle, 
with their proportional vertical elongation and cuneiform shape, as also 
the relations existing between the three dental constituents, with the mo- 
derate crenulation of the enamelled edges of the plates, indicate, I should 
say with certainty, the species to which I have referred. Though it is 
a point of comparatively minor importance, it were to be wished that 
the definition of the in^radental foramina had been less obscure, and 
had the symphysis which connects this portion of inferior maxillary 
bone with the left ramus been attached, I should have been better 
pleased. I may also mention, as an additional means of identification, 
that the fossa between the coronary and alveolar apophyses corresponds 
in width to that of the Loxodon planifronSf as represented in Cautley and 
Falconer's beautiful illustrations (**Eauna Antiqua Sivalensis:" Lon- 
don, 1846). 

The importance of identification of such specimens as that before us 
will appear, whether we regard the comparative neglect into which the 
subject has fallen, or the poverty, I regret to say, of our public collec- 
tions in this city with respect to remains of this class, not only fossil, but 
recent ; and though I feel that I am unable to direct your attention to 
aaytliiBg.haying the charm of originality, I cannot yet suppose that my 
endeavours are wholly useless or without interest ; in fact, I think every 
accurate determination, no matter how humble its character, is of scien- 
tific value. In point of interest it will be remembered that in the 
Loxodon planifrom we have a starting-point, from which the extremes 
of a scale of organization radiate, and, as it were, afibrds a stepping- 
stone or passage which conducts us directly from the regions of life into 
the chambers of the ancient dead : on the one hand, namely, from the 
African Elephant to the Stegodon tnstgms, which, as already mentioned, 
by the Steg, Clifiit, passes into Mastodon proper ; and, on the other, 
through the extinct JEmlephaa Mgsudrietcs, into the Asiatic Elephant and 
fossil Mammoth. 

It is scarcely necessary to remark, that the chief feature by which we 
are conducted on either side is the comparative elongation or depression 
of the conical or cuneiform segments of Loxodon into the pyramidical 
plates of Stegodon as we descend, and into those which display the pec- 
tinated or deeply lobed forms of Euelephas in the ascending scale. It 
is out of place to enter into such details as the numerical increase or 
diminution, as well as thinness of the ridges in the several graduating 
species, with other particulars less important as unsuitable to the pre- 
sent purpose, the mere mention of them being sufficient to indicate the 
extensive nature of the entire subject. 
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In oonclusiony I have only to suggest that it ma^ not be impossible 
that some such law as is observable in the succession of the Ftobosci- 
dean organization may ultimately apply in completing the great struc- 
tural sequence, not only of Mollusca, but of vegetable life, as we find 
that living Mammalia are frequently intercalated as gradational links 
between extinct fossil species, as in the case before us of the interposi- 
tion of the AMcan Elephant between the extinct forms of planifrons 
and JSy^udricM, or that of the Indian Elephant passing upwards and 
downwards by Namadicus into HysudricuSy and again into the extreme 
of the series JSlephas primigeniua. 

The geographical distribution of these fossils will form another sub- 
ject worthy the attention of future inquirers, and, however invaluable 
the systematic geological arrangements to which we are at present so 
much indebted for the regularity and harmony which we experience in 
our pursuits, it is yet not improbable, and is even to be expected, that 
as Palaeontology, especially that of mammalian remains, advances, modi- 
fications will take place as regards our ideas of geological epochs, which 
will not have the effect of rendering us less grateful for subdivisions of 
formations by which we have hitherto profited, notwithstanding that 
they may have been, from the very nature of the case, insufficient for 
scientific precision. 



GENERAL MEETING, WEDNESDAY EVENING, MARCH 10, 1868. 

Eev. Peofessoe Hattghton, Peesident, in the Chair. 

The Minutes of the last Meeting were read and confirmed. Donations 
were announced, and thanks voted. 

The following gentlemen were elected Members of the Society : — 
1. J. Birmingham, Esq., Millbrook, Tuam, proposed by J. Beete Jukes, 
Esq., and seconded by G. Sanders, Esq. ; 2. M. Alphonse Gages, Curator 
of Museum of Irish Industry, Stephen's-green, proposed by J. Beete 
Jukes, and seconded by G. Sanders, Esq. 

De. E. Peecival "Weight read a paper by Peofessoe Kinahan — 

ON THE OEGANIC EELATIONS OP THE CAMBBIAN EOCXS OP BEAT (COTJNTT OP 
WICXLOW) AND HOWTH (cOUNTY OP DUBLIN) ; WITH NOTICES OF THE 
HOST EEMAEEABLE FOSSILS. 

It is necessary to premise that this paper, or at least the subject-matter 
of it, was read at the recent Meeting of the British Association, and also 
embodies three communications of mine laid before this Society last year, 
but not published. I do not now seek to establish any theories, but 
simply to recapitulate the results to which an examination of the loca- 
lities of Bray Head and Howth, together with a careful comparison^ of 
the remains with recent allied forms, have led. The age of the formation 
is admitted, I believe, by all, and, therefore, may be assumed as proved. 
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The two headlands, Sray and Howth, embracing, as it were, between 
them the Bay of Dublin, differ strikingly in their structure and in the 
fossils found, both as to amount and kmd. A separate notice of each 
will be necessary. 

Howth contains a large mass of Cambrian rocks, chiefly a very fine 
quartzose grit and slate breccia, with a few regularly schistose beds. 

In the locality marked in the maps as Puck's Bocks I was fortunate 
enough last year to obtain Oldhamia anttqua, of which specimens were 
presented by me to the Museum of Irish Industry. Here also, as well 
as in the rocks about Candlestick Bay, immense beds of tubuli, similar 
to those markings called '* fiicoids," and so common in some Silurian 
formations, are met with. These have been proved to be tracks of wan- 
dering Annelids. What the true nature of both of these appears to be, I 
will discuss ^irther on. 

At Bray the character of the rocks is very constant. Beds of greenish 
quartzose grit, interstratified with beds of red or grayish-green schist, 
such as might be deposited in a quiet sea, and occasional masses of pure 
quartz rocks. In these proofs of organic life of three types at least have 
been found, viz., Zoophytic, AnnelHdan, and Molluscan (?). 

I. — ^ZOOPHTTIC. 

Remains of some zoophytiform animal, probably, judgingfromits form, 
Hydroid Sertularian. Two species are distinguishable, and have been 
named as following. One has been figured in Siluria, but both, up to 
this, are undescribed. 

1. — Oldhamia antiqtui {Ihrhes), 

Polypidom cauliferous ; stem percurrent filiform, with short, alter- 
nate, fan-shaped branches, arranged at regular intervals. 

Occurs in beds, often some inches thick, massed together. There are 
two varieties of it found in Bray, the one having the fans so crowded as 
to render it liable to be mistaken for the next species, the other having 
the fans far apart and distinct. The beds in which this fossil occurs most 
abundantly at Bray, and all along the coast to Greystones, are greenish 
schist ; it also occurs, but less abundantly, and smaller in size, in red 
schist. This latter may be a different species, being much smaller, and 
finer in texture. 

The only species which has as yet been detected at Howth. There are 
striking differences between the specimens from thence and those from 
Bray. They, however, appear to be identical with specimens from Carrick 
Mount, county of "Wicklow, in the collection of the Greological Survey. 

2. — 0. radiata {Forbes). 

Polypidoms gregarious (?), short, many-branched; branches irregular, 
patent, thickened at the end, or many-branched, the branches sometimes 
arranged regularly in the form of a star. 

Occurs in much thicker beds than 0, a/ntiqua. I am not quite sure 
whether the form from which the first part of the above description is 
taken belongs to this or a nondescript species : the more ordinary form 
has the characters described in the latter part of the description j the 
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stars in the fermar measure 1*5 inch in diametw ; in the latter 0*5 inch ; 
the stem appears to have been extremely short ; in one specimen there 
appear to have been oviferous capsules. 

This is the most abundant species in the Bray beds ; bed after bed 
of it occurring either as single beds, or in series of beds. One of these 
latter is fdlly five feet thick ; the beds are either red or green schist. I 
have never met this at Howth, but it occurs abundantly, and very fine, 
at Greystones, county of WicUow. 

II. Annsludah^. 



These exhibit themselves 

Ist. Flattened, cylindrical, tortuous markings in the direction of the 
bedding, or nearly so ; their structure ringed so that tearing them across 
gives the effect of a series of watch-glasses placed one witlun the other ; 
evidently the exuviae of worms wandering through beds of muddy sand, 
and leaving behind them in their course the sand which had contributed 
its organic elements to their nutriment. They vary in their relation to 
the bedding, sometimes passing through it almost vertically. They do 
not present any traces of a tube, and may, therefore, be looked on as the 
tracks of worms similar in their habits to those which are at present to 
be found aometimeB in myriads in ooze in which much organic matter 
is present. They occur in the beds in immediate connexion with the 
Oldhamia at Bray and Greystones, chiefly in the red beds, in immense 
numbers ; more sparingly in the green beds, and also among Oldhamia, 
but evidently having no special connexion with it. They must have 
been very active when alive, or else extremely numerous, as the beds 
are in many places actually knit together by them. 

Tubuli of a similar character are also found in Puck's Eocks and 
other localities at Howth, where, in the weathered rocks, they present 
an appearance similar to the so-caUed " Fucoiday These latter may be, 
and probably are, formed by a distinct species from those at Bray, at least 
the mounds of Arenicola piscatorius, when disturbed, give an appearance 
very similar to them. 

2nd. A series of thread-like tubuli, vertical to the bedding, having 
slightly trumpet- shaped openings, and arranged in pairs apparently iden- 
tical with tubuli described as Arenicola didyma, in the rocks of the Long- 
mynd, by Salter. These two forms have been figured by me in the 
volume of the "Natural History Beview" for 1857, and also in the 
" Transactions" of this Society for the same year. They must have been 
formed in a still estuary. ( Vide Plate I., Pig. 3.) 

3rd. But by far the most remarkable form is that now to be described, 
and which, as far as I can make out, has not been hitherto known, viz., 
the tubes of 

Hjstiodebma HrBEENiCTTM (miki) {laTtovy Bepfia) Plate YI., Pigs. 1 and 2. 

Worm inhabiting a tube and forming a mound. Tubes membranous, 
from 0*75 inch to 3 inches long, and 0*5 inch in diameter; vertical to 
bedding ; superior extremity of tube trumpet-shaped ; inferior turned up, 
and forming a chamber closed at the extremity. 
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Head of worm taitacled andbranchiaied; tentacle oasts dichotomous, 
ro inch, or upwards in length. 

These are found in several localities at Bray and Greystones in a 
close greenish grit ; they occur in profusion, and appear to have been in 
some of their habits, as to burrowing, not dissimilar from the common 
lug-worm (Arenicola) of our present seas, but the tentacles (?) are ar- 
ranged similarly to those oi^ans in SabeUa or Terebella, to which they 
are probably aUied. 

They formed numerous mounds some inches in height, somewhat 
pyramidal in form, in centre of which was the aperture of the hole. 

The beds in which they occur overlie the Oldhamia beds, and are 
many of them in a fine state of preservation, the ripple-mark, and other 
characters of the ancient shore in which they formed a prominent feature, 
being well seen. They were evidently Cephalo-branchiate ; the wrinkles 
of their membranous tubes are easily seen in many specimens (Plate YI., 

Fig. 1.). 

JSiatiod&nna Sihemicum has not occurred to me at Howth, and affords 

one of my reasons for believing the fossils there to be different from those 

at Bray. 

These tubes appear to have been in texture similar to those of Tra- 
chyderma (Phillips), to which genus I at first referred them. An exa- 
mination of the specimens of Trachyderma coriaeeum, in the collections of 
the Museum of Practical Geology, Jermyn-street, London, and Museum 
of Industry, Stephen* s-green, Dublin, have led me to believe that the 
habits of these two worms were very different. I have, therefore, formed 
a genus of them, named from the membranous texture of their abode. 
Among the fossils from Carrick Mountain (C. W.) is one which appears 
to be a portion of one of their tubes ; they have also an analogy to the 
tubes of Aphrodite, one of which is figured, Plate VII., Fig. 4. 

The seas in which their mounds were formed must have been mode- 
rately s^, and left uncovered by the tide for but a short period, as no 
remains of the rounded excreta of the worms are to be found, as would 
have been the case had the beach been left for any length uncovered, as 
we see occurs in the case of Arenieola piseatoniM of our extreme littoral 
zone, when compared with the labours of the same animals near high 
water-mark. 

There are other markings in the Bray Head rocks which are probably 
Annellidan tubuli, lying in the same direction as the bedding; some of 
them twisted, but all rounded at the ends. These may be ti^e casts of 
worms of a soft texture, but I have not satisfied myself at all on this 
point. A fine slab of them may be seen near the first wooden viaduct 
on the "Wicklow line, near Bray, in a scratehed rock. 

The Annelid tracks reported frx)m Howth as '^ fricoidal'' in their cha- 
racters resemble much the broken up tubuli made by Arenicola under 
the last-named circumstances. Pine specimens of all may be seen in the 
Museum of Industry. 

III. — ^MOLLTTSCAN (?) 

The fossils thus called by me are raised tortuous markings, exactly 
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similar to those bo named in the carboniferouB dates. They have been 
only met at Bray in a thin, green, gritty band, which traversed the red 
schist at the Eam's Scalp ; they may be, and I think probably are, rather 
Annellidan, especially since amongst them we find peculiar remains simi- 
lar to ^^fucoids,^* which here at least, I think, must be looked on as the 
broken tube casts of a burrowing Annellid. The bed in which they occur 
is subjacent to a grit bed of rather tough texture, which was evidently 
formed in a muddy nook of the Cambrian Sea. 

Fine specimens of all may be seen in the Museum of Industry. 

There are other remains seemingly organic here, but of uncertain 
nature. Among these I may mention what appears to be the track of 
an Acalephe, but I am not sufficiently acquainted with the forms of impres- 
sions made by these in the recent state to speak positively. A, chrysaora 
makes an impression extremely like that to which I allude ; also cer- 
tain wrinkled markings, possibly the casts of a flat Algal from both 
Howth and Bray. Time will not permit me to enter more fiilly into 
this interesting subject. ^Nothing remains, then, but to sum up the con- 
clusions at which I have arrived from this examination, which are : — 

1st That at the period of the formation of these rocks the seas (?) 
in which they were deposited teemed with life of types similar in orga- 
nization, habits, and conditions of life, with those in post-eidstent adja- 
cent seas. 

2nd. That these were Zoophytes (probably anthozoary) of at least 
two species; Annellides of several types, highly organized; and pro- 
bably Mollusca and Acalephas. 

3rd. That, judging from the conditions in which these fossils are 
found, the animals lived, died, and were deposited in a shallow, quiet 
sea, and adjacent to some beach which was uncovered at certain in- 
tervals. 

DESCRIPTION OP PULTBS. 

Plate VI., Pig. 2. — Head of tube oi Histioderma Sihemieum {Ktn,)y 
showing crossing tracks of tentacle casts. Fig. 1. — Cast of middle of 
tube somewhat compressed, proving membranous nature of tube. Both 
from Bray Head. 

Plate VII. Fig. 2. — Portion of slab from Ram's Skelp, Bray Head, 
exhibiting tracks. (Molluscan) (?). Fig. 1 . — Closely crowded Anneli- 

dan tracks, from Puck's Rocks, Howth. Fig. 4 Section of tube of 

Aphrodite aculeata, dredged at Bray (recent). Fig. 3. — Restoration of 
Jlisfioderma Hihemicum, taken from actual specimen. 

Mr. J. Beete Jukes said that, while investigating the rocks in the 
county of Kildare, near Old Kilcullen, he had discovered an Oldhamia, 
which had been pronounced as a new species in London ; and, on com- 
paring it with the one described by Dr. Kinahan, he was struck by the 
apparent similarity between the two. 

Professor Haughton then left the Chair, which was taken by Mr. J. 
Beete Jukes. 
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Professor Haughton then read a description, by M. Delesse, of the 
Granites and Traps of Kewry. 

Mr. J. Beete Jukes read a letter from Mr. P. Stanley, of TuUamore, ad- 
dressed to Dr. Apjohn, giving some description of the bogs of that neigh- 
bourhood. The writer stated that the substratum of the bogs in that part 
of the country was generally diiffc sands and gravels, occasionally inter- 
mixed with boulders, clays of a tertiary date being sometimes formed be* 
neath, but always covered by drift. The bogs occur in patches varying in 
extent from a few perches to several thousand acres, and in depth from a 
few inches to thirty or forty feet. The shallow bogs consist of one stra- 
tum, the deep ones of four strata. The shell marl, sometimes occurring 
beneath the bogs, consisted chiefly of the remains of shells of a tiny 
aquatic snail, of a species which, if not extinct, is very scarce in the lo- 
cdities where it was once so plentifuL The snail is found at different 
levels, varying as much as a hundred feet. Of the four strata of bog, 
the lowest is of a heavy black kind. In the stratum over this, large 
stumps of trees are found, oak and yew in the shallower bogs, or nearer 
the higher lands ; fir and alder in the deeper bogs, and over the flattest 
lands. 

The third stratum appears to be composed principally of heath, in 
some places giving place to black bog, in which iron ore is found abun- 
dantly. The fact of this iron ore having been " arrested by animal- 
culse" is alluded to, and its origin is referred, perhaps, to the iron py- 
rites existing in the Calp below. 

The uppermost stratum of bog was said to be chiefly moss, and to 
have a considerable thickness, and that additions are being made to it 
every year. 

The Meeting then adjourned to the second Wednesday in ApriL 
GENERAL MEETING, WEDNESDAY, APRIL 14, 1858. 

Rev. Pbofessob Hatjohton in the Chair. 

The Minutes of last Meeting were read and confirmed. Donations an- 
nounced, and thanks voted. 

1. Rev. H. H. Jones, Adare, county of Limerick, being proposed by 
Mr. L Beete Jukes, and seconded by Dn E. Percival Wright, was elected 
an Annual Member. 

Mr. J. Beete Juxes read the following paper : — 

ON A laXEKAX FOBMING THE CEMENT OF A. BOULDEB OF CONGLOHEKATE, 
FOUND BY G. H. KINAHAN, ESQ., OF THE GEOLOGICAL SUB.TEY, NEAE 
LOUGHHILL, COTJNTY OF LIMEEICK. BY A. GAGES. 

I OWE to the kindness of my friend, G. H. Kinahan, of the Geologi- 
cal Survey, the first specimen of the mineral which forms the subject of 
the present communication. That specimen, however, was too small to 
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enable me to make an analysis of it But other specimens having 
since been procured by the G^logical Survey, from the same locality, I 
have been enabled to make a more complete investigation of it. 

The first specimen given by Mr. Kinahan appears to correspond with 
the description of Fischerite or Peganite, as given by Dufrenoy and 
Dana. It is composed of small crystals of an emerald green colour, 
mingled with some white ones, forming small mammillated concretions, 
cementing fragments of a quartzose grit. 

In the other specimens received, the mineral forms the cement of a 
conglomerate of a black chert-like stone. 

I am informed by the gentlemen of the G^logical Survey, that the 
specimens come from a block found in the drift on the banks of the 
White Eiver, four miles south of Loughhill, resting on coal-measures ; 
blocks of Hmestone, trappean breccia, syenite, and granite, occur with it. 
Wavellite has been found by Messrs. Jukes and ]£baahan in the lower 
beds of the coal-measures, just above the limestone, about three miles 
north-west of Cahirmoyle. 

This mineral exhibits slightpyro-electric properties. I made this ob- 
servation on a small portion of the mineral carefully separated from the 
rock. As this mineral begins to lose its water a little above 100 de- 
grees Centigrade, the experiments were made within that range of tem- 
perature. 

The following are the results of my analysis : — 

Water, 23-565 

AljOs, 36160 

0:03 U), . . ■ • . • . • . • I'ol^ 

PO5, . 30-881 

SiOj, 3-615 

Oxide of Nickel, Ni 0, 0-325 

Apatite, PO5, 3 Ca 0, 1-578 

Pluorine, traces. 

Quartz, 1-003 



98-939 



If we merely take into consideration the phosphoric acid, alumina, 
and water, the numbers just given would correspond to the formula : — 

( AI2 O3 
5 3PO5 + 18 HO 

( Fea Os 

Several minerals have been described from time to time, and classed 
with Wavellite, whose composition very much resembles the mineral now 
analyzed. Amongst those may be mentioned the Fischerite of Her- 
mann, for which the formula 2AI2 O3, PO5 + 8 HO, has been proposed, and 
the Peganite of Breithaupt, which, according to Hermann, has the same 
composition as Fischerite, but only containing six equivalents of water. 

One equivalent of the Irish mineral plus one of alumina, according 
to the above formula, should be equal to three of Peganite. 



SK m. fimiKmm — &im£ voui of rosuKonA BBrinrKi is calf. ao 

Tbe gicea colour of the minenl analyied by me is doe to oxide of 
nkkd, widle that of Bfyjihaopt's B^auoite is» accordiiig to tlie analjTsis 
of Hermann^ due to oxide of coppen 

I m€i€lT pcopose the above iorniiiLi as an exprasioai of a sin^e an*- 
Ijsis ; bat I may obeerre, th:^t it is quice erident that a great many 
pho^hates of ahunina have hitheito been cuMifoanded together as 
WaTellitey and that the complete examination oi the whole of this aenes 
of nunerals wocid be a deskLratnm. 

I owe ako to the kindness of Mr. KmiA-^ii and the Geological Sor- 
Tey, a eon^omeiate of quartz, cement^ by white Wav^llite, and foond 
at some distance froin the first specimen. It is w«»thy of obsenration, 
that neady all the Tarietifs oi WaTtrlliie are oxicentz^itc^ in this carboni- 
feioas locality, and as many of these minerals appear to be of a rety 
leccnt origin, it may happen th;*t a«>me deports of pho^iihatic minerals 
m^ exist in the locality. 

Dr. E. Pebotai. Wkigat read the following paper : — 

03r TBS occummESCE or a xask fosm of rosmo^nA nmnnrEf rs zek calp 
OF KrsH, corxTT OF nnxix, Ain» of rosmosiA iatebalis cr zek cas- 

BOnFEBOCS SLATB OF KETSAJJE, COFXTT OF COBK. BT SIB BICHABn 
€XIFFXTH, BABT.y F. G. & 

PaIiSISToiogisis haye hitherto been unable, with any eertainty, to de- 
cide whether the genos PosidcMiia, or Posidcmomya, should be regarded 
as a Conehifer, or as the internal {^ate of an animal allied to Aplysia. 

The picraiiiiig opinion, no dij^ibt, tended to the belief that it was a 
biralTe shell, with affinities approaching to the £unily ATieolids, hot as 
no example of a speamen exhibiting both ralTes, either closed or open, 
had been dise o r a cd, it was in^ossibje to anive at any satis&ctoiy con- 
cnuiflSfL. 

A Tcxy slight r e \ie ii of what has been written on this subject will 
be sufficient to ^ow the importance of the present communicatkm. 

Pro fe sBor ^niillips /' P^ Foa^''' p. 44J, in speaking of the genus 
Posidonia, sajrs : — *' It is remarkable that no case has come under my 
notioe of a ^^ecimen in which the opposite Talves were in exactly sym- 
metrical i^positiim." And he furtha- remarks that Bronn, the founder 
of the genus, gircs a drawing /* Leduea Geognosdca," PL iL Pig. 17&), 
which impliPK that be has seen such a one. But iqxm referring to 
Bronn's figure, it would ^ipear to haTe escaped Mr. Phfllipfi^ notice that 
it is only given as an ideal side Tiew (Idode seiten ansicht \ besides 
affinding an idea of convexity, whidi we do not find warranted by the 
fiict, making evay allowanoe for oompresBioii. 

Taking it finr granted that the two Talves of Posidonia have not been 
hitherto oibaerred in appoation, I fed gratified in being able to bring 
fiirwaid a certainty in opposition to the ingenious conjecture of M. 
Deehsjes, nanidy, tiiat the foaoilB in question were thin, sing^ phites, 
of the nature of the gill-coTcr of Aplysia, — a theory to wfaidi some pro- 
bability has been attached by subec^nnit writers, from the resonblance 
which, tlumgii no doubt consderable, is yet quite insufficient to support 
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a theory. Through the kindness of Dr. Fairan, I have been enabled to 
compare one of &ese plates with the fossil ; but the former is wholly 
deficient with respect to the ayiculiform sub-auriculation; which is always 
displayed by the latter ; the remaining features, such as the apparent 
umbo, and irregular concentric wrinkles, teaching us that mere general 
resemblances are frequently very delusive grounds of assumption, not 
only in this case, but in any other. 

In the progress of my geological examination of the middle lime- 
stone, or calp rocks of Eush, near Dublin, at a place called Lough- 
shinny, my attention was attracted to a very clearly-marked Posidonia 
Beoheriy which I further found would afford conclusive evidence in 
reference ta the settlement of the point in question. This specimen, 
which is now before us, and of which a careM drawing has been 
made* exhibits the casts of both valves of Posidonia Beeheri attached 
symmetrically by the oblique hinge characteristic of that genus, their 
position being exactly that which we have hitherto so much desired to 
see, and they are each marked by the regular concentric ridges which 
form an invariable feature in the identification of Posidonia. 

The genus has been so long established, and its characters are so 
commonly known, that it will, of course, be unnecessary to enter upon 
any formal palaeontological details in furtherance of the inquiry before us^ 

It will in this case be observed that the shell is nearly orbicular, dif- 
fering in this respect from the obliquely elongated form which it usually 
presents, but we are aware that the species is subject to considerable 
variations in outline, as a series of specimens would exhibit gradations 
from the extreme of obliquity to such remarkably circular forms as the 
example before us affords. 

Amongst numerous other specimens which have been collected at 
Loughshimiy, there is only one in which a Mnt trace of two valves can 
be discerned ; so that it would appear that the occurrence of such a fossil 
as that before us is an unusual circumstance. 

I may, however, observe that the consideration which has heretofore 
been chiefly relied on, in justification of the doubt regarding the affinities 
of Posidonia, namely, the absence of the valves in apposition, has had 
an importance attached to it which, it appears to me, was not sufficiently 
borne out by such a circumstance ; as any one, even the most cursory 
observer, cannot fail to have remarked that conongst the numerous 
variety of shells which lie scattered on most sea-shores, comparatively 
few are found with both valves attached, either closed or open, and 
the longer such remains He exposed to the vicissitudes to which, from 
various atmospheric and mechanical causes, they are subject, the chances 
in favour of ligamentary attachment will be continually lessening. Of 
course I am aware that the force of a consideration apparently so simple 
is very much increased by the light which such a discovery as that 
before us affords ; very simple circumstances, from which correct infe- 
rences might be drawn, being often overlooked in the absence of tangible 



♦ See Plate XVIII., Fig. 1. 
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facts. A similar remark applies to fossil bivalves generally, as in com- 
paratively few instances do we find both valves attached, while the oc- 
currence of single valves is most commonly to be observed. 

As an exemplification, I might select the case of the genns Aviculo- 
pecten, which in its numerous species rarely presents to our view more 
than a single valve, though (as has been completely overlooked in the 
ease of Posidonia) the right and left valve of the same species unattached 
are frequently found to occur, thus enabling us to arrive at as certain a 
conclusion (and in both cases equally) as if we were in possession of the 
accidental fact of apposition. 

In addition to the collection which I have made, the President has 
enabled me to exhibit specimens obtained by him from the same locality, 
in one of which a portion of the shell itself has been preserved, and, 
notwithstanding its thinness, it does not exactly justify the anticipation 
we might have formed relative to its membraneous or extremely fragile 
character, its thickness being not inaptly compared to that of an egg- 
shell ; and when we remember that these fossils are, for the most part, 
mere impressions, the fact of the ridges of different individuals crossing 
each other in various directions will occasion no surprise ; nor can we 
necessarily conclude that the shell was flexible on that account : on the 
contrary, we are now aware that it was of a firm and brittle texture. 

The President has also kindly favoured me with another specimen 
which, though it would have been insufficient without the aid of my 
more perfect fossil to determine the inquiry satisfactorily, is yet very 
valuable, as affording a repetition of the fact we are considering ; and 
I am happy to find that Dr. Carte, whose attention has been directed to 
the subject, has lately succeeded in procuring a third* example in which 
the bivalve structure can be clearly traced ; and though, in common 
with many other lamellibranchiate fossils, the closed valves in appo- 
sition have not been hitherto observed, yet I should say that a positive 
statement as to the non-existence of such a case would be a very unsafe 
position, as we are not in a condition to say that the opposite v«dve may 
not be present in many cases, though concealed in the adhesive matrix 
of surrounding shale. 

Little nee^ be said further as to the shell itself, except that it were 
to be wished that some more satisfactory mode of definmg the present 
species (if not of the whole genus) existed, as one sometimes feels a 
difficulty in ascribing identity, or the contrary, to such varied forms a& 
frequently present themselves j and it may be worth our notice how far 
some of the species at least, which at present are regarded as belonging to 
the genus Inoceramus, may not rather form a portion of the genus Posi- 
donia, a consideration probably of some importance with respect to the 
geological bearings of the subject. 

In the strata alternating with the fine-grained dark shales which 
contain Posidonia, as well as in those latter, we find the carboniferous 
fossils, Fenestella, Prodwtus concinnus, Goniatttea rettculatus and spi- 

* Mr. Hargraye, one of Mr. Haughion's pupils, bas recently obtained another speci- 
men, showing both valves, from the neighbourhood of Rush. See Plate XYIIL, Fig. 2. 
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ralis, the last-mentioned (which has been frequently supposed to be an 
Orbicula) being obtained perhaps in a better state of preservation and 
of a larger size in the shales of Bush than in those of any other locality 
in Ireland. Vegetable remains are also of frequent occurrence in the 
Goniatite beds, and these remains are undoubtedly identical with those 
occurring at the Naul and Clontarf, which have been described and 
figured in a former Number of our Journal by my friend Professor 
Haughton. Posidania membrcmaeea is likewise very abundant in this 
locality, but it is difficult to procure a good cabinet specimen of the 
fossil, owing to the rapid decomposition to which the external surface 
of the shale is liable ; and Dr. Carte has recently succeeded in procuring 
a specimen of Posidoma lateralis in the same strata which contain the 
fossil under our consideration. 

As to the geological bearing of the question, it may be observed that 
the Calp, or middle limestone rocks of Ireland, in the shales of which 
PosidonisB occur so abundantly, are interposed between two blue sub- 
crystalline limestones, to which I have applied the relative terms Fpper 
and Lower, one of them (or, perhaps, to a certain extent both) being the 
equivalent of the mountain limestone of England. These Calp strata 
consist of impure siliceo-argillaceous limestone, interstratified with 
shales of various degrees of hardness, which frequently contain layers 
of chert, and it is in the shales and impure shaLy limestones of finest 
grain that we find the matrices of the PosidonisB, as appears from the 
specimens now before us. 

There are, besides, occasionally interstratified with the shales at 
Bush, remarkable fossiliferous conglomerates, the pebbles of which vary 
from a size nearly half a foot in diameter to very small angular and 
rounded fragments of slate, limestone, and quartz, which are probably 
of Silurian age ; and we have likewise other conglomerates, containing 
very numerous pebbles, which may possibly be regarded as carboni- 
ferous limestone, the appearance which they present being exactly 
similar to such recent breaches of shingle as may be observed at 
several points on the same shore. Blue fossiliferous limestone, con- 
taining NaticopaiB Philltpsn, &c., occurs as we approach the town of 
Skerries ; and I may remark that my friend Professor Jukes, who has 
minutely examined this interesting locality, is of opinion that it is dif- 
ficult to determine the position of this limestone in the series, owing to 
the disturbance^of the strata, as, for all we can say, it may represent 
either the upper or the lower limestone, and may possibly include both. 

The Calp series, which is always of a dark gray colour, becomes oc- 
casionally separable into an upper and a lower portion, a& in the north 
of Ireland, by means of a considerable thickness of intervening hard, 
compact, yellowish gray sandstone, an incipient representative of which 
may be observed in the Knockmaroon district of the county of Dul^lin. 
It may be usefal to supply a few of the localities in Ireland in which 
the Posidoniaa have been found to occur most abundantly in the calp 
series. They have been principally obtained in the shales near Nobber, 
at Cruioetown, and near Navan, at Walterstown, in the county of Meath, 
also near Balbriggan, at Courtlough, and near Skerries, at Baldongan, 



SIR R. GRIFFITH — EA.IIE FORM OF POSIDONIA BECHERI IN CALP. 79 

as well as near Bush, at Loaghshiimy, already mentioned, in the county 
of Dublin ; but no doubt they occur in the fine-grained dark gray shales 
in many other localities, as I am informed by Mr. Jukes that they have 
been collected in the neighbourhood of Garristown, also in the county 
of Dublin. 

It would exceed the design of the present communication to enter 
into further details with reference to the remarkable geological features 
which can be studied with so much advantage in the vicinity of Eush, 
especially as we may expect that the President, as well as Mr. Jukes, 
will favour us with their views ; but I may observe that probably there 
will be found in few places, within a small compass, such a variety of 
interesting examples of study as we have presented on this shore, the 
convoluted strata of which form, in fact, a natural model, as it were, of 
abstract Geology. 

Immediately above the upper carboniferous limestone, and confor- 
mable with it, lie beds of the millstone grit series, or, as in reference 
to Ireland they might be called, the marine coal formation, from the 
occurrence of marine fossils in abundance, which are characteristic of 
the carboniferous limestone series generally. These fossils consist of 
Zoophytes, Crustacea, Brachiopoda, Conchifera, Gasteropoda, and Cepha- 
lopoda. This series in^ Ireland is divisible into an upper and lower 
sandstone or grit (in which are frequently found casts of Lepidodendra 
and StigmaiiaB), having a considerable thickness of fine-grained, dark 
gray shale interposed, in which latter numerous beds of argillaceous 
ironstone are intercalated ; and it is these shales which contain such a 
numerous variety of marine fossils of the ordinary carboniferous type, 
as I have mentioned above, the Aviculo-pecten papyracem characte- 
ristic of the formation, as in England, being abundant throughout. As 
in the case of those of the Calp series, so in the finer-grained shales of 
this formation, casts of Posidonia in great profusion are found to occur, 
and the several varieties of form in both cases are identical, such asJBecheri, 
lateralis, and tuber culata, though some of those of the smaller sort may 
possibly be new, and others would appear to be of the genus Inoceramus. 
Ferns, SiffillaruBajidZ^idodendra, are also abundant, and we occasionally 
meet with interstratifications of flaggy fossiUferous limestone. The locali- 
ties in which Posidoniae most abound are near Ennistymon, in the county 
of Clare ; Ballybunnion, in the county of Kerry; Braulieve Mountains, in 
the county of Sligo ; Cuilcagh Mountain and the Alteen River, in the 
coxmty of Cavan ; Corry,* near Drumkeeran, in the coimty of Leitrim ; 
and MuUaun and Carrownanalt, near Keadue, with the Munterkenny 
Mountains, in the county of Eoscommon. 

Before closing this communication, I should wish to mention that in 
making researches relative to the persistence of the genus Posidonia, I 
have ascertained its occurrence at the base of the carboniferous series in 
the suite of rocks to which I have given the name " carboniferous slate," 
in the Geological Map of Ireland ; and I think it may be desirable to 
make some reference to this fact, as well as to give a short description 

* See Plate XVIIT., Fig. 8. 
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of the strata of this lower series. These rocks (typical in the south of 
Ireland) consist of cleavable slates or shales, the colour of which varies 
from dark gray to greenish or yellowish gray, — ^the former, however, 
being the predominating tint. The shale beds are usually interstratified 
with compact sandstone, and occasionally with limestone, the latter being 
sometimes of considerable thickness ; the whole lying conformably be- 
neath the lower limestone, and similarly resting on the sandstone, for 
which I have hitherto adopted the term '^ yellow sandstone," to distin- 
guish it from the subjacent and conformable beds of the true, and pro- 
bably non-fossiliferous, Old Eed Sandstone. Both these subdivisions — 
namely, the carboniferous slate andyeUow sandstone — are so immediately 
connected, and pass so insensibly into each other, stratigraphically as 
well as by fossils, that I have classified them on the map as one series, 
under the term *' yellow sandstone group.'* 

It is in the carboniferous slate or shale, the upper member of this 
group, at lispatrick and other localities of the same district, near the 
Old Head of Kinsale, in the county of Cork, that the impressions of 
Fosidoniae occur, to which I have referred ; and they are accompanied 
by numerous other ordinary carboniferous fossils, especially by the ^o- 
niatites striolattUy the surface of which is ornamentally pyritised ; and 
I may in addition enumerate Orthis crenistria, Spirtfer attenuatiM, Tur- 
hinolia fungiteSy &c. There is much difficulty in this locality in pro- 
curing specimens in a sufficiently perfect state for identification, the 
portions of the impression most necessary for that purpose being gene- 
rally imperfect, owing to the scaling and crumbling nature of the shale, 
as well as to the distortion produced by the action of cleavage on the one 
hand, and, on the other, by those portions remaining hidden in the rock 
being cut off by innumerable cross or dip joints, which are frequently 
less tiian half an inch asunder ; and in this respect they are quite similar 
to those which occur in the Calp of Bush. The Posidonia lateralta* now 
before us, as represented in the diagrams I have prepared, will be seen 
to have been much extended in the direction of the longer axis of the 
shell by the action of cleavage, but I think the distortion will yet hardly 
amount to such a degree as to render the specimens incapable of identi- 
fication with those usually figured as P. lateralis. The impression,f as 
represented in the diagram beneath the former, may possibly be the same 
species, the extension being parallel to the direction of the shorter dia- 
meter of the shell; but I shall leave the consideration of this subject in the 
hands of the Keverend President, who is so much better qualified than I 
am to discuss its bearings, not only from the attention which he has 
already directed to it, but from the researches in which he is at the 
present moment engaged, and from which we may expect in future such 
valuable results.J 

♦ See Plates XVI., XVII. f See Plate XIX., Fig. 2. 

i Note added in the JPrese — Sabsequently to the printing of my paper, the President 
has kindly undertaken to add a note in reference to the effect which cleavage prodncea 
in the distortion of fossil forms. The note alladed to is printed in full, page 161. Mr. 
Hanghton has also given a review of the genus, which, it is to be hoped, will tend to sim- 
plify its specific diagnosis. — R. G. 
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Immediately aeeompanying ^e Ponionia laUraUsyVn. the same bed, 
I have discby'ered a very beautifdl and remarkable Avtculay* wbiph is 
represented by the lQ'w;er figure in one of the diagrams ; and as I do not 
remember to .Have seen.it before, it may probal)ly be new, but it ia at 
least very valuable from. the. unusually, perfect statp in which it is pre- 
served, — ^a circumstance which is very rare in cleavable rock§y as. may 
be observed from the great variety of f<^rms of distortion afforded by 
the Posidonise of Kinsale.. 

I have thus shown that Posidoniae occur in the fine-grained, dark- 
coloured shales throughout the entire range of the carboniferous series 
in Ireland, from the base of the marine coal formation to the upper 
portion of the yellow sandstone group' of strata ; and it is remarkable 
that in both casjes they are accompanied by the fossil, Goniatitea atrio- 
latus. It only remains to remark, in conclusion, that notwithstand- 
ing the prevalence of these fossils in certain groups of strata, they 
would rather seem to afford an indication of mineral conditions and of 
mechanical depositions than be of rigid application in the determination 
of geological subdivi^oAs, as it appears that their presence is dependent 
upon the predominance of argillaceous rather than of calcareous or si- 
liceous matter in the bottoms in which they are found ; but, however this 
may be, we can safely affirm that they are eminently characteristic of 
the carboniferous series ; and it is satisfactory to be able to prove that 
these remains were true lamelHbranehiate bivalves, as given in the 
Table of Fossils appended to my Geological Map of Ireland. 

FOTB ON THE ALTEBjITION IN THE FOBIC OF POSIDOKIA. PEODUCED BY CLEA- 
VAGE Ain) THE FEESSUEB OF THE STTSEOTTNDING MATBIX. BY THE 
PBESIBEirT. 

I HAVE carefally .e:^amined the form oiPoiidonia Becheri from the ellip- 
tical rings, in .specimens in the Museum of Trinity College, brought from 
Herbom in.I^assau. The ratio of axes of the adult shell is 1*38. 

The specimen, Plate XVIII., Fig. 3, from Corry, Dr^mkeeran, has 
a ratio of 1*40, and is identical with the P. Becheri of the Germans. 

Plate XVm., Fig. 2, represents a variety, with broad, deep annu- 
lations, found in the harder beds of impure ^aly limestone at Bush, 
county of Dublin. 

Plate XVIII., Fig. 1, represents a nearly circular variety. 

The specimens figured in Plates XVI., XVII., and XIX., are from 
the highly cleaved Carboniferous Slate of Kinsale Head. I believe them 
to be all P. Becheri. 

In the type shell, unfortunately, the elliptical lines of growth- are 
oblique to the hinge-line, which is very indefinitely marked, and in con- 
sequence it is difficult to say, in the case of the distorted fossils, what the 
original position of the hinge and elliptical lineamay have been. I have, 



* This fossil has been unfortunately mislaid in London, so thi^ being unable to figure 
it sufficiently accurately, I prefer to omit it in the Plates. — B. G» 

JOUB. OEOL. 80C. DITB. — ^VOL. VHI. M 
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therefore, foimd it impossible to calculate numerically the amount of dis- 
tortion, as the original position of the shell is unknown, and it was not 
circular. There is, howeyer, a general agreement with the laws of dis- 
tortion of fossils, as laid down by me in the ^' PhiL Mag." vol. adi., 1856. 
This is shown by the following series of numbers, which express the 
ratio of axes and angle between cleayage and bedding in the several cases. 
It is to be observed that the major axes of the distorted elliptical 
rings are always parallel to the intersection of cleavage and bedding, 
whatever may have been the position of the rings originally. 

Katioof^es. dea^'^^d^g. ^^' ^• 

211 22*^ XIX 2. 

1-96 4^ XIX. 1. 

2.68 63® XIX. 3. 

303 67® XVI. 2, 

3-45 56® XVII. 1. 

3-76 unknown XVI. 1. 

4-44 62® XVEI. 2. 

It appears j&om the preceding that, with some exceptions, which could 
be explained, probably, if the original position of the shell were known, 
the ratio of axes of the shell increases with the angle between cleavage 
and bedding ; and that all the shells are probably of one species, as the 
variations of form are attributable to the distortion produced by cleavage. 

DESCRIPTION OF PLATES XVI., XVII., XVIIL, XIX. 

PLATE XVI. 

Figs. 1, 2. Valves of Pondonia Becheri distorted by cleavage, as shown 
in the drawn-out condition of the rings of growth. 

If m and n denote the axes parallel and perpendicular to the 
intersection of cleavage and bedding ; and the angle between 
these planes — 

Fig. 1. -=3-75. 

n 

Fig. 2. - = 303, 0=67®. 

n 

Locality : Old Head of Kinsale, county of Cork. 

PLATE xvn. 
Fig. 1. Similar to last — 

- = 3-45, = 56®. 
n 

Fig. 2. This specimen has undergone more distortion than any of the 
others, and is, therefore, more likely to be magnified by the 
species-maker into a new variety. I believe it to be simply 
JP. Becherif after a very flevere stretch — 
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n ^ 

Locality : Old Head of Kinsale, county of Cork. 

PLATE xvm. 

Fig. 1. P. Beeheri, almost ciictdar variety, showing both Talves. The 
beds at Rush in which it is found are much distorted, but show 
no signs of true cleavage — 

-=109. 
n 

Locality: Loughshinny, county of Dublin* 

Fig. 2. P. Beeheri, with broad, deep annulations ; showing both valves ; 
cut off abruptly by one of the joint surfaces which are common 
in the distorted shale of Loughshinny, Rush, county of Dublin, 
where these fossils are found in abimdance in the black shale 
beds between beds of crinoid and spirifer limestones. 
Locality : Loughshinny, county of Dublin. 

Fig. 3. Typical specimen of P. Beeheri from Corry, Drumkeeran, county 
of Leitrim, where it is found in blue shale, resembling the dark 
mud beds of Rush and Kinsalt 



~«1'40. 
n 

Locality : Corry, Drumkeeran, coanty of Leitrim. 

P. Beeheri. — Testd ohliqud ellipticd, vix eoneameratd ; eostia multie, 
bene Jiguratis, ctdminatis, coneentrids ; umhane parvuio vix eminerUe, in 
medio eardinis recti posito. 

Professor Bronn considers Posidonia to belong to the Aviculace», 
and to be intimately allied to Inoceramus. He unites with P. Beeheri 
both P. lateralis and P. tubercidata, figured in Sedgwick's Account of the 
Geology of Devonshire. — Trans. GeoL Soc. London, second series, vol. v. 
Plate LIL 

In this anion of species I MIy concur, and think it would be highly 
interesting to know whether the specimens figured by Sedgwick were 
found in cleaved beds or not. 

The generic character is thus given by Bronn : — 

Poiidonia : — Shell equivalved, unequal ; oblique oval, or roundish ; 
very thin ; both externally and intemsdly concentrically wrinkled ; the 
hinge-Hne straight, long, forming an angle with the rim of the c^eU, 
both before and behind the scarcely prominent beaks. 

PLATE XIX. 

Figs. 1, 2, 3.-r-SpecimensofP.5tf(jA^«, variously distorted by cleavage. 
Fig. 1. ^-l-96> +-42^ 
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Fig. 2. - « 2-58, <{;« 53^. 

Fig. 8. . - = 211, 4> = 22^ 

n 

- Locality : Old Head of Einsale, county of Cork. 

Dr. E. Percival Wright opposed the idea that Posidonia was an 
Entomostracan shell, or that it was at all allied to Aplysia ; on the 
contrary, he helieved it to have heen a molluscous animal, whose affinities 
approached very near to those of Avicula ; and he thought that the spe- 
cimen exhihited hy Sir E. Griffith completely settled i^e question. 

Professor Haughton helieyed that the strata between Rush and the 
Skerries could not be' more than 200 feet thick, and that the mud strata 
in which Posidonia and the Ooniatites occur were identical These mud 
bands occurred between strata of cnnoid limestone, in which FenesteUsB 
are found. He thought that these mud bands were of fluviatile origin, 
their dark colour being due to the presence of plants, the conglomerate 
accompanying them indicating a sea shore. I'he various species of Pp- 
eidonia might be, perhaps, referred to one^ when the distortion due to 
cleavage was taken into account. 

Mr. J. Beete Jukes fully concurred with Sir Kichard (Griffith as to 
the great rarity of finding both valves of Molluscan shells, even in a 
recent state ; he had not been able accurately to refer the Conglomerate 
of Rush to either the upper or lower limestone series. 

Lord Talbot de Malahide then took the Chair. 

The Pbssidekt read a paper — 

OK TOStERBEi) FAULTS OCClfBBINa IN AKTICLDTAL FOLDS WITH OBLXQXTE AXES, 
IIXrSTSATED BY A CASE AT LOITOHSHINKY, COTTNTT OF DtBLDX. 

HiiViiro recently had occasion to 'study somewhat 6areftilly the condi- 
tions under which reversed faults occur, and having arrived at some 
results, which, so far as I know, have not been published hitherto, I 
thought it might be dsefill to lay them before the Society, in the hope 
that the circumstances under which reversed faults occur may benoted 
occasionally, and thus more facts collected, oh which to construct a 
complete theory of the forces which have given rise to them. 

It is well ^own to engineers that if a bank of earth be retained by 
a vertical revetment wall, there is a certain plane, which inay be called 
the natwralphne of slipping y along with there is the greatest tendency 
of the bank to slide. If u denote the underlay (or angle with the ver- 
tical) of this plane, and the angle of Motion between the masses of 
which the bank is composed ; then — 

«-45o-|. (1) 
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If, from any cause, the bank of earth shoi^d tend to slip down, some 
other plane, not the natyral plane of slipping ^ then the horizontal force 
necessary to keep it from so slipping is, 

JP=|^tanu cot («+<{)); (2) 

where fi denotes the weight of a cube foot of the bank, x the height of 
the revetment wall, and P the force per linear foot of breadth requiedte 
to keep the bank frx)m slipping. 

If this engineering problem be inverted, and a geological one sub- 
stituted for it, viz., to find the horizontal force necessary to produce 
£racture in a mass of rock or gravel, it is not difficult to infer the follow- 
ing results : — 

L If a horizontal thrust be applied to a bank of rock (Plate XX., 
Fig. 1), there is a certain plane oa, along which the fracture of the rock 
mass is easiest, which I shall call the ** Natural Plane ofFradure^^ de- 
termined by the equation^— 

u = 46°+|. (3) 

II. There is a certain other .plane o3, whichi I shall call the '' Plane 
of impossible Draeture" up which it would require an infijiiteforce to 
push the rock mass. This plane is determined by the condition — 

w = 0. (4) 

»■ . . • . 

III. If, frt)m any cause, the fracture of the rock mass take place 
along some other plane ox^ the force requisite to push the mass up the 
plane is determined by the condition — 

P = J/MJ* tanu cot (u - 0). (5) 

The second case is illustrated in Plate XX'., !Elg. 2, wMch represents 
the reaction of the plane of impossible frtu3ture as horizontal, because 
^ = M, and therefore it would require an infinite force to push the weight 
up the plane. 

In Fig. 3 I have illustrated a remarkable case of oblique anticlinal 
axis, occurring at Loughshinny, county of Dublin, with fracture along 
the inclined Ime of overturned beds xy, and a slight reversed fault along 
the plane of fracture. The figure is accurately drawn with respect to 
the inclination of the beds and of the fault. 

The bed a'h' is a bed of crystalline crinoid limestone, and is the 
first which has undergone fracture. Its inclinations are 25^ and 55^ at 
each side of the axis, and the underlay of the fructure xy is 50^. 

The planes oa and ob are the '' planes oi natural fructure and of 
impossible fracture," and their underlay, ds found from equations (3) 
and (4) are— 

oa = 62^ 30', 
assuming to be 35^, which cannot be far fix>m the truth. 
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The actual plane of fracture xy is intennediate between tiiese two 
planes, and is occasioned by tiie plfme of weakness caused by the bending 
over of the contorted strata. 

Equations (2) and (5) give the forces requisite to keep from slipping 
down and to push up a mass of rock along any given plane ox\ and since 
the weight of the mass kept from slipping down or pushed up is — 

?r=i/«ar»tan«; (6) 

by substitution these equations become — 

P= ?rcot(« + 0), (7) 

P= ?rcot(u-0). (8) 

As the rock mass in this case has been slightly pushed up the slope 
xy^ we are to use equation (8) to find the horizontal force requisite to 
produce this reversed fault — 

P=3-73x W. 

It therefore required a horizontal force little less than four times the 
weight of the rock mass to cause the reversed fault. 

If we wish to know the force requisite to prevent a direct fault, we 
must use equation (7) — 

P = 0-087 X W. 

If the horizontal force be less than about one-twelfth of the weight, 
and the line of fault already established, a direct fault or slip would 
occur. 

Such a force as this could never cause the overturning of tiie beds, 
or produce a reversed fault ; and this latter kind of fault may occur 
whenever fractures of overturned oblique anticlinal and synclinal axes 
take place along the bend of the curves of strata. 

The Meeting then adjourned to the second Wednesday in May. 

GENERAL MEETING, MAY 12, 1858. 

The PsEsiDEirr in the Chair. 

The Pbestdeitt exhibited, on the part of George McDowell, Esq., an 
ornament partly composed of aluminum. 

The President then read his paper on the occurrence of Gray Copper 
in the Yellow Sandstone near Boyle, county of Eosoommon. The copper 
occurs in red slate, at a depth of about 2640 feet below the base of the 
Carboniferous Limestone. 

The President pointed out the analogy between this occurrence and 
that of copper in the south of Ireland, in similar beds, and that in each 
case the copper ore was either gray copper or blue copper, and never 
^tes. 
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Mr. J. Beete Jukes remarked on the smgularity of the diffdsion of 
copper in particular beds in the south-west of Ireland, and in the same 
beds in the north ; and pointed out that light might possibly be thrown 
on the question of the deposit of ores in mineral veins by any one who 
would observe the relations between the ore in the beds and that in the 
lodes at Coosheen and elsewhere. 

The President then read his paper on the occurrence of some new 
and rare forms of Annellidoid tracks in the coal-measures of Lugacurren, 
Queen's County. He illustrated his paper by rough drawings, separating 
them into two sets, of which he believed one to be a moUuscan track, 
and another with a curious punctured impression in the centre passing 
into linear marks. 

Dr. Kinahan made some remaiks, in which he stated his belief that 
all the tracks were molluscan, basing his argument partly on the sharp- 
ness of the turns, mollusca turning much more rapidly than worms could. 

Mr. Mallett and Mr. Jukes made some observations ; the latter calling 
attention to some enormous tracks in coal-measure flagstones, to be seen 
in the Museum of the Geological Society of Manchester. 

Mr. J. B. Doyle then exhibited some fine examples of fossil corals 
from Devonshire. These consisted of polished specimens fix)m Newtown 
Abbot and other places. 

Ds. J. E. Kin ATT AN exhibited a series of fossils from the marine drift 
of Bohemabreena, county of Dublin. These consisted of angular, slightly 
rolled fragments of Cyprina islandica, Tellina solida, Mdctra solida, Os- 

trea edulis, Fholas f Venus striata and casina, and of a valve of Ba- 

lanus unrolled, and unrolled specimens of Nucula tenuis and Turritella 
communis. He described the portion of the drift in which they occurred 
as being made up of coarse, angular, scarcely rolled fragments, cemented 
together with carbonate of lime. The drift in which ti^e shells occurred 
lies on the com gravel, and preserves everywhere the same character, of 
having mixed up in it a large proportion of but slightly rolled pebbles, 
being very distinct from the orfinary gravel of the neighbourhood, which 
is nearly entirely made up of rolled and roimded pebbles, and apparently, 
in a great measure, the results of the wearing down and breaking up 
of the gravel by the action of water. The whole appearances would 
suggest the idea that the gravel in which the shells occurred had been 
subjected to the action of a violent surf, which had broken up the deep 
sea-shells, such as Cyprina islandica, and tossed them up unrolled, with 
specimens of the more immediate inhabitants of the littoral. This would 
account for the hinge teeth and strisB of such shells as Nucula and Ve- 
nus striata^ and casina, being preserved comparatively uninjured, and 
for the fine condition of the valve of the Balanus exhibited. In the 
course of the Paper occasion was taken to advert to the importance in 
drift deposits of remarking the conditions and characters of the fossils ; 
and it stated that fossil shells, in the more recent deposits, were easily 
divided into shells in situ, where the animals had lived and died in the 
deposits, and the shells were thence generally found perfect ; and trans- 
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ported shsih. That. these latter might be either shells of inhabitants 
of deepei* zones, oh which the action of the sea had been biit brief (such 
as a stirf), as in the))re8ent instance/ the striae, &c,, of the shells in this 
case beiiig' preserved, although tiie shells vtexe generally broken and 
mi^ed with unbroken' shells of littoral mplluscs, &c. ; or they might 
be shells which had been subjected to the frequent action of the water, 
as on* a sandy beach or grarel shingle, wherie the force of the water was 
comparatirely small, but long continued^ and the shells in conse|g[nence 
polished, and all the striae worn off; the pebbles in which they occur,' 
in this case, being mostly rounded, with but few angular fi^gmentei 
ambng^thein. A third set of transported sbells were those which, having 
been once buried in the drift, and then elevated, were afterwards unbu- 
ried by the wearing away of tho6e beds in which they lay, akd then 
reburied iu the more modembeaoli. These sheUs were invariably rubbed, 
and also generally much corroded. General remarks on the various modes' 
in wliich beaches were formed, and the evidences of the mode of their 
formation; concluded the paper. The isheUs had only occurred in two 
localities — one immediately above Bohemabreena. This was pointed 
out some years since by Prdfeswor Sconler. The second, about half a 
mile lower down the river, in the old Fox-earths, on the opposite side of 
the river. 

The President and Mr. Mallett made observations on the paper. Hr. 
Mallett pointed to the Escar of the Green Hills as an old tidal bar of the 
Dbdder Valley, and alluded to the scratchings and the present position 
of the drift, as fonhed by subsequent slippages. 

'Br. Kinahan applied and accepted Mr: Mallett's explanation of the 
bar origin of the Escars as explaining also the absence of shells in them. 
The Meeting then adjourned to tbe second Wednesday in June. 
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The PRESIDENT in the Chair. 

Phofessoe Kinahan read a paper on the Eaised Sea Beaches of Port 
Philip, Victoria, observed by him in the year 1855. He stated that the 
great portion of coast consists of raised sand-hills, containing shells, and 
broken in two or three places by projecting rock ; that these sand hills 
are frequently backed by a lagoon or arm of the sea, gradually separated 
from it, and in some instances communicating with it at high tide. In 
some places sections of these sand-hills are made by the sea; from which 
Professor Kinahan drew the conclusion that the T^hole beach had been 
subject to three periods of submergence and elevation. 

WiiJJAM H. Baily,. P. G, S., read the following paper — 
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ON ▲ CBtTflflACEAir 7B0X THE OOAIrHEASUBES, WITH BOMB BXlCABXS ON THX 

GENUS UMULITB. 

The fragment of shale on wMch these interesting remains of Cnistaoea 
are impressed was collected by George Henry Kinahan, Esq., of the 
Geological Survey, in the Bilboa Colliery, county of Carlow, &om the 
tibree-foot bed of black shale immediately over the coal, associated with 
plants, and small fresh- water biyalves aUied to Unia 

The specimen exhibits the upper surfaces of three detached cephalic 
shields, evidently belonging to one species, and presenting generic char 
racters similar to those peculiar forms of Crustacea found in ironstone 
nodules of the lower coal-measures at Coalbrookdale, Shropshire. Al- 
though the only parts of this species, yet discovered, are the ^separated 
heads or cephalic shields, their generic identity with those from Coal- 
brookdale is easily recognised, and the specimens, so far, are sufficiently 
well preserved for description. 

Before doing so, however, I would offer a few remarks on the genus 
Limulus, in wMch all these coal-measure Crustacea have been hitiierto 
included, and which I now propose, from their greater affinity with the 
Tnlobites, to remove, and constitute a new genus under the name of. 
Steropis, for the following reasons. In the first place, their geheral form 
and size bear a much stronger resemblance to sevend of the Trilobites 
than they do to the recent Limulus, from which it differs in possessing 
(although not so perfect as in the Trilobites) a more distinct tnlobation, 
with the abdomen separated into segments. The abdominal or caudal 
shield corresponds almost completely in point of size and form with 
that of Amphyx, Trinucleus, &c. ; and the characteristic spiny termina- 
tion of the pleurse to that of Acidaspis and Paradoxides. The possession 
of legs and articulation of the caudal spine, which they are said to be 
provided with, would connect them with the Jurassic and recent Li- 
mulus ; although there is a striking analogy to the latter case presented 
by some of the Silurian Trilobites, as Phacops langieaudata, in which 
species there is a great prolongation of the caudal extremity into a spine, 
which is, however, destitute of articulation. 

The presence of a facial suture, which I have detected in the species 
hereafter described, would offer still greater affinity to the Trilobites, as 
being peculiarly characteristic of that group. 

The great difference, in point of time, between the deposit of the 
lower coal-measures, in which Crustacea of this chiaracter first appears, 
and the upper Jurassic, where they approach very closely to the recent 
forms, would again account for their closer alliance to the Trilobites, 
thus leading on in beautiful gradation to that great and important group 
of the Crustacea which is characteristic, and obtains their maximum de- 
velopment in the older palaeozoic rocks. 

Two species of the genus Limulus are recorded as occurring in the 
Muschelkalk, b.ut in the upper Jurassic formation they are foimd in fine 
preservation, six species having been described from the cream-coloured 
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slates of Solenhofen and Pappenheim. They approach much nearer in size 
and form to the recent Limulus, having distinct legs, with an evidently 
articulated tail, — ^the differences, therefore, being so slight, it would, per- 
haps, be advisable to retain them in the same genus. 

Therecent forms of Limulus, to which the Eing Crab belongs, interest- 
ing from its relation to these ancient Crustacea, are now most abundant 
in the seas of warm climates, chiefiy in those of India, and on the coasts 
of America. 

The following is the description of the species from the coal-measures, 
Bilboa Colliery, county of Carlow. 

Steropk aretuitus, n. «. 

Cephalic shield, semicircular or lunate, slightly arched, declining 
towards the circxmiference, and surrounded by a narrow margin which 
is destitute of spines at its anterior extremity ; the central portion, head or 
glabella, having three ridges extending to about two-thirds of the breadth 
of the shield, rounded at their anterior extremity, and forming correspond- 
ing depressions, the central ridge being broader at the posterior extremity, 
the two outermost ridges curving at about half their length towards the 
very slightly raised semicircular eyes, and continuing beyond the poste- 
rior extremity of the shield in two sharp, straight spines, which project 
over the abdomen one-tenth of an inch. The cephalic slueld is also pro- 
duced into a longer spine at the posterior angles, three-tenths of an inch 
in length, which spreads out on either side from the body. There appears 
to be a facial suture, commencing at the anterior margin, curving towards 
the eye, and forming a half circular lid, although it is not perceptible 
beyond this point The abdominal and caudal extremities are wanting. 

Size of cephalic shield, breadth, 7-lOths of an inch. 

3J-I0ths „ 

This species is closely allied, in the form of its cephalic shield, to 
Limultts trihhttotdes, figured by Buckland in his "Bridgewater Treatise," 
Plate XLVi., Fig. 3 ; and by Prestwich on the " Geology of Coalbrook- 
dale," in the '^ Geological Transactions of London," second series, voL v., 
Plate XLi., Pig. 8. 

Portlock, in his "Report on the Geology of Londonderry," &c., 
figures at Plate xxiv.. Fig. 11, from carboniferous shale, Maghera, Deny, 
a specimen which he refers, although somewhat doubtful, to this species ; 
his figure is destitute of spines, and certainly does not appear to bear 
much resemblance to the species in question. 

There are, however, differences in the specimen under notice which 
are not exhibited in the figures before alluded to, sufficient to make it a 
new species. These consist in the two outermost ridges, defining the 
central part of the cephalic shield or head, being continued over the ab- 
dominal segments as spines, and in the great spreading out of the two 
longer spines at the posterior angles of the shield ; as well as in possess- 
ing a distinct facial suture. 

The great interest attached to this specimen is in the fact of the rare 
occurrence of remains of this genus in Ireland, and its evident affinity 
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with similar forms of Crustacea from the lower coal-measures of Coal- 
brookdale, a formation believed to be of estuary origin, and described by 
Mr. Prestwich as consisting of alternating beds of sandstone and clay, 
the strata being between 700 and 800 feet thick, which has yielded be- 
tween forty and fifty species of terrestrial plants, many species of Mol- 
lusca, besides fishes of the genera Megalichthys, Holoptychius, and 
others, as well as several species of the remarkable Crustacea before al- 
luded to; the specimen now brought before your notice being also found, 
under somewhat similar conditions, associated with several species of 
plants and MoUuscai 

The following species are now included in the new genus Steropis : — 

Steropts armatua (Bath/), n. «. Coal-measures, Bilboa Colliery, 

county of Carlow. 
Steropis {Limultis) anthrax {Prestwich), ''Geological Transactions,'* 

second series, 5, t. 41, Fig. 1-4. 
„ ,, rofunckts. Ibid., Fig, 5-7. 

„ „ trilobitoides. Ibid., Fig. 8; and Buckland's 

" Bridgewater Treatise," p. 396, i 46, Fig. 3. 
„ „ trilobitoides (??). Portlock's ''Keport," t.24,Fig.ll. 

Synonyms of this Species, 

Steropis (Entomolithus monoculus). Martin, "Pet. Derb.," t. 45, 
Fig. 4. 
„ (Bellinurus hellulus), Konig, Icon. Sect., PI. 18, No. 230. 

The President stated that this was the first specimen of a Limulus 
found in those coal-measures, 

Mr. Baily' stated, in answer to the President, that only three heads 
had been found, and not the tail. 

Professor Kinahan considered the absence of spines a strong confirma- 
tion of Mr. Baily's view as to separating these specimens into a new genus. 

Mr. Kelly made some remarks. 

The Pbesideiit then read the following letter — 

ON THE OKIGIN OF MAGNESIA N LIMESTONE. BY CAPTAIN CHARLES P. MOLONT, 

OF THE MADBAS ABMY. 

Vabiotjs opinions have, from time to time, been put forward regarding 
the way in which magnesian limestone has been formed. Some say that 
it is a stratified meignesian limestone. Others deny this, and argue that 
it must have been formed by infiltration. Others, again, maintain that 
it was originally a stratified rock formed by the deposition of carbonate 
of lime, but that it was afterwards altered or changed into a msignesian 
limestone by the impregnation of magnesian vapours given off by neigh- 
bouring igneous rocks when in a heated state. Another parly assert 
that it was at first deposited in regular strata of carbonate of Ume, or 
the common gray limestone, but that, at a subsequent period, water, 
holding carbonate of magnesia in solution, passed over the rocks, which. 
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having great absorbent powers^ like lump sugar, drank in, in course of 
time, si&cient carbonate of magnesia from ike water to change them 
into magnesian limestone. 

Br. Apjohn has clearly shown that the rock could not have inhaled 
magnesia from vapours given oS by igneous rocks when in a molten or 
heated state, as magnesia is not capable of being vaporized. 

The almost total absence of fossils in these rocks is also brought 
forward, " and with truth," as proof that they could not have been ori- 
ginally stratified rocks that were afterwards altered into magnesian lime- 
stone either by absorption or by impregnation ; for, if they were, the 
animals that were embedded in the limestone strata at the time of their 
deposition would stUl remain in the rocks. 

Thus it will be seen this subject is one that has occupied a good deal 
of attention, and has called forth the expression of various opinions re- 
garding its formation. 

One or two things regarding its possible, if not probable, formation 
have lately suggested themselves tp the mind of the writer ; and as they 
may, perhaps, throw some light on the subject, he would beg to offer them. 

It is argued by many persons that the great paucity of fossil organic 
remains in all magnesian limestone rocks is proof that the carbonate of 
magnesia could not have been deposited contemporaneously with the 
carbonate of Hme. Now, were great abundance of fossil exuvisB, or none 
at all, to be met with in these rocks, the circumstance might be claimed 
as pretty conclusive proof in favour of the above argument ; but the fact 
of eifetp fossils only being occasionally found in them would appear to the 
writer to be strong evidence in support of the two carbonates having been 
deposited at the same time. Carbonate of magnesia may have been held 
in solution in one sea, and carbonate of Hme in solution in another, and 
the one may have been conveyed to the other by means of currents, as 
will now be shown. 

Mr. Maury, in his excellent work on the Physical Geography of the 
Sea, fully explains the theory of oceanic currents, their velocity, and 
power of transporting matter from one sea to another. It is difficult, 
he says, to form an adequate conception of the immense quantities of 
solid matter, in solution, which the current from the Atlantic carries 
into the Mediterranean ; and he mentions the circumstance of several 
vessels having been detained in Almira Bay for three months, in conse- 
sequence of the strong cxirrents between that place and Gibraltar, which 
swept them back whenever they tried to get out. 

Now, suppose these currents, which baffied and beat back this fleet 
for so many days, ran no faster than two knots an hour, assuming its 
depth to be 400 feet only, and its width seven miles, and that it carried 
in with it the average proportion of solid matter (yV) contained in sea- 
water, and admitting these postulates into calculation, it appears that 
salt enough to make no less than eighty-eight cubic miles of solid matter, 
of the density of water, were carried into the Mediterranean in these 
ninety days. Now, imless there were some escape for all this solid 
matter, which has been running into that sea, not for ninety days merely, 
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but for ages, it is very clear that the Mediterranean would ere this have 
been a yat of very strong brine, or a bed of cubic crystals. It may be 
laid down as a rule, he goes on to say, that all the currents of the ocean 
owe their origin to difference of specific gravity between the sea-water 
at one place and the sea-water at another; for wherever there is such a 
difference, whether it may be owing to difference of temperature or dif- 
ference of saltness, it is a difference that disturbs equilibrium ; and cur- 
rents are the consequence. The heavier water goes towards the lighter, 
and the lighter whence the heavier comes; for two fluids differing in 
specific gravity, and standing at the same level, can no more balance each 
other than unequal weights in opposite scales. It is immaterial whether 
this difference of specific gravity be caused by temperature, by the 
matter held in solution, or by any other thing ; the effect is the same, 
namely, a current. 

Kow, suppose one sea to have held carbonate of lime in solution, 
and a neighbouring sea, carbonate of magnesia, then, according to Maury's 
theory, a surface and under-current from one sea to the other must have 
been established, by reason of the difference of specific gravity of the 
two seas, — ^the specific gravity of magnesia being greater than that of 
lime ; and these currents must have lasted so long as that difference 
existed, which may have been for thousands of years. 

Thus carbonate of magnesia may have fiowed into the one ocean, and 
carbonate of lime into the other, till equilibrium was set up between 
them, which would have occurred on the proportions having become 
one to one, or, in other words, when they had mingled together, and 
gained the ratio to form magnesian limestone ; and iSien an age of tran- 
quillity and subsidence may have commenced, during which the mixed 
carbonates may have been deposited at the bottom of the sea, and our 
dolomites and magnesian limestones have been formed. 

It is well known, however, too, that at this moment an imder-current 
is flowing in, and an upper-current running out of the Ked Sea. That 
these currents are caused by other causes than the above is true, viz., 
evaporation; yet the theory is the same, and the result the same — 
namely, a current or currents, and the accumulation of vast quantities 
of solid matter. 

Knowing, then, that these currents and counter-currents have been 
going on, almost unceasingly, in various parts of the world ever since 
we became acquainted wiSi them, and that there is every probability 
of their doing so for ages to come, — ^may not the suspended matter and 
aqueous solutions of one sea have been carried into and become mixed 
up with those of another, and deposited there in regular strata, and fresh 
matter have been carried in day after day and year after year, 
for a continuation of ages, and have been thrown down upon that last 
formed. 

Assuming, then, that such things possibly occurred, it would fully 
account for the absence of fossils in our magnesian limestone. Carbonate 
of magnesia being detrimental to vegetation and injurious to animal 
life, the Fauna of those seas that contained carbonate of Hme, finding 
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their provinces invaded by the influx of so dangerous an enemy, and 
driven from their old haunts by the noxious fluid, must naturally have 
sought refuge in other parts of the ocean more congenial to their habits 
and less fatal to their existence. But some few feeble and worn-out 
races, unable, perhaps, to accompany their friends, may have been 
engulfed in the magnesian solution, and not having sufficient strength 
to extricate themselves from it, may have been embedded in its de- 
posits. 

The PsESiDEirr then communicated the following paper : — 



ANALYSIS OF AKOBTHITE FROM THE XJBAL UOnTTAINS. 
BY BOBEBT H. SCOTT, A.B.T.C.n. 

Pbofessob G. Eose having requested me to undertake the analysis of 
the Felspar of a Diorite which forms the Xonschekowskoi Kamm, near 
Bogoslowsk, in the northern Ural Mountains, I accordingly did so, and 
found it to be Anorthite ; the results of the analysis being : — 

O. ratio. 

Silica, 46-794 . . 24-2969 

Alundna, .... 33-166 . . 15-5028 \ i^.^ooo 

Peroxide of Iron, . . 3-043 . . 21310/ ^^^^"^^ 

Lime, 15-968 . . 4-5408 

Magnesia, .... trace. , a,qrqo 

Potash, 0-554 . . 00939 ^ ^ ^^^^ 

Soda, 1-281 . . 0-3285 



100-806 



The speciflc gravity of the portion analyzed was 2-72. This mineral 
is granular, not exhibiting distinct crystalline faces, and is soluble in 
muriatic acid. 

The second constituent of the Diorite, a greenish-black hornblende, 
has been analyzed by Professor Eammelsberg (Pogg. Ann. 1858, iv. 
p. 441). His analysis gives — 



Titanic Acid, .... 1-01 

riuorine, 0-25 

SiHca, 44-24 

Alumina, 8*85 

Peroxide of Iron, . . 5-13 

Protoxide of Iron, . . 11-80 

Lime, 1082 

Magnesia, . . . . 13*46 

Soda, 2-08 

Potash, 0-24 

Loss by ignition, . 0*39 



O. ratio. 



22-97 
413 
1-54 
2-62 
309 
5-38 
0-53 
0-04 



98-27 
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The mineral has a specific^ gravity of 3 '2 14. It is compact, with 
perfect cleavage. 

The Diorite itself is very coarse-grained, the minerals being distri- 
buted through it in irregular masses. It contains also a little quartz, 
and some brownish- white mica. 

The President stated that Mr. Scott's analysis confirmed his .own 
analysis of Anorthite from the Carlingford Mountain. 
The Society then adjourned to November. 

GENERAL MEETING, WEDNESDAY EVENING, NOVEMBER 10, 1858. 
Rev. Peofessoe Hatjghton, P. R. S., Peesident, in the Chair. 

The following gentlemen were elected Members of the Society : — 

1. William Ogilby, Esq., P. E. S., Lisclean, Dunmannagh, county of 
Tyrone ; proposed by Lord Talbot de Malahide, seconded by Dr. Apjohn, 

2. "William Jones, Esq., C. E., and, 3. George Wilson Irwin, Esq., C.E., 
both of the General Valuation and Boundary Survey of Ireland; pro- 
posed by the Rev. Professor Galbraith and seconded by Professor Downing. 

Alphonse Gages, Eso., read a paper — 
ON a method of obseevation applied to the study of some metamoephic 

EOCKS ; AND ON SOME MOLECULAE CHANGES EXHIBITED BY THE ACTION 
OF ACIDS UPON THEM. 

The following memoranda are an outline of some observations with 
which I have been recently occupied, and which seem to afford proof, 
in addition to that advanced by others, of the metamorphic origin of 
serpentines and other rocks of the same class. In pursuing this inves- 
tigation, I have paid special attention to the rock- skeletons which result 
from the decomposition of these and of analogous substances; and I 
trust that the results at which I have arrived will be found to have an 
important bearing on an exten.sive and interesting field of mechanico- 
chemical geology. 

Chemical analysis makes us acquainted with the constituent elements 
of rocks ; but the results thus obtained tell us nothing of the mode of 
formation of the rocks themselves, or of their intimate structure. In 
the greater number of instances the different chemical reactions to which 
it is necessary to submit the various objects of inquiry, present the iso- 
lated substances of which they are severally composed in a molecular 
state, quite different from that in which they primarily existed. It is, 
then, by a series of comparative experiments that it is possible for us to 
approach the truth, the most simple experiments being often those which 
are most effectual ; and the importance of the result obtained frequently 
depends on the mechanical means employed. 

The simple action of acids or other dissolvents on a given rock, re- 
moving from it certain parts, and leaving others exposed to view, will 
sometimes enable us to observe its mode of formation, as well as that of 
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its decomposition. It is important to remark that the mechanical state 
of the substance to be acted on is not an indifferent element in these ex- 
periments ; the chemical result will, of course, be the same whether the 
substance to be acted upon be in the form of powder, of laminae, more 
or less fine, of rock fragments, or of crystals cut in the direction of the 
cleavage; but the true interpretation in reference to the value of the se- 
veral phenomena observed will be essentially different as regards the 
geological origin of the object of inquiry. 

In support of this proposition I may allude to some examples lately 
supplied by the experiments which I have made. In taking, for in- 
stance, a fibrous dolomite, such as that foimd near Miask in the Ural 
Mountains, the ordinary analysis of the mineral will give us a quan- 
tity of Hme, magnesia, and silica, represented by the following num- 
bers: — 

Carbonate of lime, 57-483 

„ magnesia, 40*974 

Sesquioxide of iron, and alumina, . . 0*4 11 
"Water, and organic matter, . . . . . 0*239 
SiHca, 1*095 



100*202* 



From this analysis it would appear that the mineral to which I 
have referred is a dolomite rock ; but it affords us no information what- 
ever relative to its real nature or origin. If, however, instead of ope- 
rating on the mineral in the form of powder or fragments coarsely 
broken up, we proceed by means of diluted hydrochloric acid acting on 
a single fragment of moderate dimensions cut in the direction of the 
fibres, we will observe, after continuing the process for some days, that 
there will be left an asbestiform skeleton, of which the following is the 
composition : — 

Silica, 68 

Magnesia, • 29 

— numbers representing a magnesian Tremolite; and it is from this 
simple difference in the manner of conducting the experiment that we 
have arrived at a result so different from the former, thus enabling us to 
trace, so to speak, the real origin of the rock in question. 

In many instances some varieties of magnesite (siliceous carbonate of 
magnesia), analogously treated by a solution of dilute hydrochloric acid, 
leave silico-gelatinous residues, thus affordiog indications, as in the for- 
mer case, of the origin of the rocks from which they are derived ; an- 
other case in point being the possibility of following the transition from 
meerschaum, which is a silicate of magnesia in definite proportions, to 
a replacing pseudo-moiphite of ordinary carbonate of magnesia, contain- 
ing mere traces of gelatinous silica. 

The manner in which concentrated hydrochloric acid acts upon 

« **Pha. Mag.** for March, 1858, and '• Jour, of G«o]. Soe. of Dublin,** vol. viU., p. 89. 
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crystals of certain varieties of zeolites with alkaline bases shows, from 
the partial decomposition effected, the stages through which these mi- 
nerals pass. A crystal of Thomsonite, hoHed with hydrochloric acid, 
deposits, after saturation of the alkali, a gelatinous transparent precipitate 
of silica, and an opaline siliceous skeleton remains, which to a certain 
extent preserves the form of the primitive crystal. A mass of these 
crystals treated in the same manner, and dried after separation of the 
gelatinous silica, resembles, to all appearance, that of the siliceous aggre- 
gates which are often found in Solfataras ; and the gelatinous deposits 
occurring in such volcanic localities, as well as near some thermal sources, 
have, doubtless, often been formed in the same manner. 

I may further refer to the results obtained by operating upon a va- 
riety of magnesite derived from the decomposition of trap rock, and 
described by General Portlock in his Geological Eeport on the Counties 
of Londonderry, Tyrone, and Fermanagh, pp. 114 and 115. This mi- 
neral substance presents one of the best illustrations of the peculiar me- v 
tamorphic changes which occur in the decomposition of basalt rocks. 
Dr. Apjohn has given an analysis of the mineral at page 114 of the 
Report I have mentioned, from which it would appear to be a hydrous 
silicate of alumina and magnesia. This mineral substance is of a 
grayish- white colour, and consists of a series of parallel laminae. A 
lamina of this mineral, of about two centimetres square, by two milli- 
metres thick, being boiled for a certain length of time with hydrochloric 
acid, and afterwards with sulphuric acid, leaves, after an operation of 
several days, a skeleton of amorphous silica, blackened by the sulphuric 
acid acting upon organic matter, which has been derived, doubtless, frx)m 
the water of infiltration. Upon the acid and organic matter being re- 
moved by washing and combustion, there remains a skeleton of pure 
amorphous silica, having a density less than that of water, and present- 
ing the perfect form of tiie primitive substance, in which will be found 
exhibited to the naked eye the laminae superimposed like the leaves 
of a book. After immersion in water for a sufficient length of time, it 
becomes translucent,. and acquires all the characters of certain varieties 
of hydrophane. The quantity of water which it absorbs is more than 
115 per cent. If left exposed to the air for some time, the siliceous 
skeleton loses the greater part of the water, but retains a mean quantity 
of about 6*40 per cent, which corresponds very nearly with the for- 
mula 3Si, O3, HO given by Beudant of an opaque white opal of Castel- 
lamonte. 

If it be immersed in a solution of ammoniacal sulphate of copper, 
and afterwards exposed to the open air, it retains a portion of the copper 
salt, even though subjected to repeated washings, and in the moist state 
it presents the appearance of certain varieties of silicate of copper (cop- 
per hydrophane).* In sulphuric acid the substance becomes hyaline, 

* This phenomenon may be explained by the great difference existing between the 
refractiye power of air and sulphuric add. 
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and retains a portion of the acid with great tenacity, even after repeated 
washings. A solution of caustic potash dissolves the skeleton with great 
facility, even after submitting it to a red heat. 

Although it seems difficult to ascribe a capability to this siliceous 
matter of forming definite compounds, the facts just mentioned are not 
the less remarkable. The molecular condition in which the silica exists 
in such an alumino-magnesian compound as I have described, and the 
action which it exerts on a great number of liquids and solids, would 
appear to indicate a point of connexion between chemical phenomena 
and the forces of molecular attraction. 

As an illustration of the decomposition and subsequent reconstruction 
of rocks, I have also examined a pseudo-morphite of quartz rock, in all 
probability derived from magnesite, and obtained from nearly the same 
locality as the former mineral, which, like it, was composed of a series 
of parallel laminae : the interior layers possessed a certain amount of per- 
meability, which, upon examination with a lens, showed that the silica 
had passed into the crystalline state, but, notwithstanding, some traces of 
amorphous silica could still be detected by the test of caustic potash. The 
density of this pseudomorph is nearly the same as that of ordinary quartz 
rock. It would appear, therefore, that the alumino-magnesian bases of 
the original rock having disappeared, a permeable siliceous skeleton re- 
mained, which had been subsequently infiltrated by the silica of the 
alkaline silicates derived from the decomposition of the surrounding trap 
rocks. 

To the same class of phenomena we may probably refer those re- 
sulting in the petrifaction of the fossil wood occurring in the vicinity 
of Lough Neagh, which, according to Bischof, contains 71 per cent, of 
silica ; and the slight alkaline reaction which the same observer has at- 
tributed to the waters of that lake apparently also supports this view. 

The mineral substances called mountain leather and mountain cork, 
which are chiefly derived from the decomposition of homblendic rocks, 
as in the county of Londonderry, exhibiting, as it were, in themselves 
a kind of natural process similar to that described, leave, when treated 
with acid, a spongy skeleton of excessive lightness, which swims in 
water, and bears the greatest analogy to some varieties of nectic quartz. 
This residue of silica absorbs about four times its weight of water, 
and rapidly dissolves in a weak solution of caustic potash (cold), even 
after the skeleton has been heated to redness. The mineral substances 
just referred to, as well as analogous compounds, are in a more or less ad- 
vanced stage of decomposition; the portion of them remaining being often 
only a spongy, alimiinous silicate, which has itself been partially de- 
composed, the silicates, in greater or less quantity, having been removed 
and replaced by carbonates of lime and magnesia ; but I may remark that 
the silica retained in these minerals is always found in the amorphous 
soluble state, which appears to me conclusive as to their origin ; some- 
times either carbonate of lime or of magnesia, or both, completely replace 
the original siliceous compound forming the mountain leather, which in 
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that case can often only be traced as a thin coating on both sides of the 
newly formed carbonates which occupy the place of the decomposed 
silicates of lime and magnesia. The thin coating to which I have al- 
luded is occasionally almost imperceptible ; but a practised observer will 
find no great difBlculty in detecting it. Pursuing the same view, I may 
observe that serpentine cut into thm pieces of various shapes, and treated 
by acids, also exhibit in a great number of cases the original mineral 
substances from which it is derived, always leaving, however, a siliceous 
skeleton, in which those substances are nearly always enclosed ; and 
this skeleton, being opalescent in water, likewise possesses some of the 
other properties before mentioned. This mode of treatment by various 
dissolvents enables us at once to accoimt for the variations which have 
occurred in many of the published analyses of serpentine; since, in 
the majority of instances, the skeleton will be found to envelope, in 
greater or less quantity, the mineral matter partly decomposed, from 
which the serpentine originated, a fact which will, of course, exercise 
a very variable influence with respect to the analytical results. My 
experiments on .this subject are not as yet sufficiently advanced to offer 
more than a few concluding remarks respecting some further properties 
which I have lately discovered in connexion with the skeletons of some 
of the specimens of serpentine examined, in two of which I have suc- 
ceeded in detecting the presence of organic matter under the action of 
concentrated sulphuric acid. One of these is from the neighbourhood 
of Holyhead, and the other from Snarum in IN'orway. The serpentine 
from Norway is of a yellowish -green colour, with undulating lines of 
light green ; and its skeleton, which is almost entirely soluble 
when submitted to the action of caustic potash, shows small micaceous 
spangles of talc, and also black spots which appear to be derived from 
decomposed garnets. It absorbs about 40 per cent, of water, becoming 
translucent, and is of a rather compact structure. The serpentine from 
the neighbourhood of Holyhead, treated with sulphuric acid, presents 
marks of carbonization, but it is only at certain isolated points ; and the 
undecomposed portion exhibits well-defined lines of cleavage. 

The serpentine of Galway, though of a variable character, is more 
or less readily acted upon by acids, both according to the state of al- 
teration by which it has been affected, and the quantity of carbonate of 
lime which it contains, this latter being often uniformly disseminated 
throughout the mass. The skeleton which it leaves is in general very 
friable, and falls into powder on drjdng ; the part not affected by the 
employment of caustic potash is formed by an agglomeration of mica- 
ceous spangles of talc, and also insoluble silica ; the green colour is pro- 
duced chiefly by protoxide of iron, which forms the irregular veins 
observable. 

In the serpentine of Penzance, coloured chiefly by peroxide of iron, 
the siliceous skeleton envelopes a nucleus unaffected by the action of 
acid which consists of an aggregation of homblendic and diallagic sub- 
stances, which, as it were, may be viewed as a skeleton within a skele- 
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ton. By the simple process which I have endeayoured to describe, namely, 
the submission of thin lamina:^ to the influence of acids and other dissol- 
vents, true serpentines,, which are hydrated minerals, leaving siliceous 
skeletons of amorphous silica, may be distinguished at once &om many 
other rocks, which latter are often merely altered clay slate, so nearly re- 
sembling serpentiaes lithologically, as to have been frequently confounded 
with them, though quite distinct in chemical composition. I might 
have cited several other examples in support of the foregoing theory, 
were it consistent with the limits usuaUy prescribed for a paper pur- 
porting to be a mere outline ; but their omission causes me the less re- 
gret, as I am still prosecuting this subject, owing to the encouragement 
which I received from the British Association to complete the inquiry. 

The President made some remarks on Mr. Gages' paper, especially 
with reference to the origin of serpentine, which he did not consider to 
be igneous. He had carefully examined the serpentine of Holyhead, 
the Lizard, and Galway, and in none of them did he see indications of 
such an origin. . 

Dr. Apjohn congratulated the members on the very interesting paper 
read by Mr. Gages, and trusted he would still continue his observations. 

Db. E. Peeceval "Weioht read the foUbwing paper by Henby J. B. 
Haegbave, C. E. : — 

on the general geological featubes obsebvable on the sea-shobe 
^ between balbbiggan and btjsh. 

The first object of geological importance occurring near the pier of Bal- 
briggan is a greenstone quarry, of a uniform greenish- white colour and 
compact structure, but apparently presenting nothing further worthy of 
special observation. 

Upon arriving at the shore, which is not far distant from the above 
quarry, there would not appear to be any rocks visible in situ, if we 
except projections of greenstone occurring here and there at distant in- 
tervals, just like boulders, though, from their proximity to the quarry 
I have mentioned, they may not be so. 

The headlands are formed of clay, and seem to present no peculiar 
feature : the pebbles on the shore are for the most part composed of 
greenstone, though sandstone and syenite are occasionally met with. 

Proceeding southward, the first object of interest occurs at a place 
called Isaac's Bower, where for the first time on the shore a continuous 
formation of apparently stratified rock, in beds of from 18 inches 
to 2 feet thick, occurs. This rock is of a dark green colour, and as 
it does not seem to be acted upon by hydrochloric acid (cold), it may 
possibly be a mixture of felspar and hornblende; but in any case its 
present position is evidently due to volcanic agency. It is at this 
point, a little below Isaac's Bower, that we come to the northern limit 
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of the section* which I have prepared, and the first junction observahle 
is that between this trap and the stratified Silurian slate, which latter 
dips at a high angle, say between 50° and 60®. These beds are very 
thin, and do not seem to have been altered in contact with the volcanic 
rock before mentioned. The trap would appear to have been intrusive 
rather than contemporaneous, from its occurrence, a little further south, 
as a thru band, between two beds of limestone, which are interstratified 
with the mass of the Silurian rocks {vide section), the line of bedding hav- 
ing probably offered least resistance to its onward flow, though we might 
infer otherwise from its apparent stratification and non-metamorphic 
action. The limestone referred to strikingly contrasts, both in colour 
and structure, with the surrounding SHurians, being in thick beds, and 
of a light blue colour, effervescing strongly with hydrochloric acid. The 
limestone {vide specimen) passes into a black slate, having numerous 
sedimentary lines, which much resembles the calp of the district {vide 
specimen), being possibly analogous to the graptolite slate of the com- 
mons of Slane, in the county of Meath ; and I may observe that the 
limestone with which it is connected has formerly been observed to be 
fossiliferous by Sir Eichard Griffith, Bart. As we advance in the section, 
the Silurian slate assumes a more solid structure, forming in thick beds, 
which, after exhibiting some fine contortions, become nearly horizontal, 
the general dip being in a northerly direction. 

Passing the Ardgillan bathing-place, rock is no longer visible, the 
cliffs, which form a bay, with a sandy beach, presenting the most pro- 
minent feature, as well as that most worthy of notice {vide map). These 
cliffs are formed of stratified sands, which exhibit lines of false bedding, 
with bands of clay and fine gravel intercalated, and as they contain 
marine fossils, such as Turritella and Cyprina islandiea, I conclude they 
were of drift origin. The pebbles, which are of much worn red sand- 
stone and red flint, indicate, I should say, the northern direction from 
which they had been transported. 

The railway passes through a sand-hill of similar origin near the 
Skerries station, which, amongst others forming a prominent feature 
near the town, exhibits very perfectly the appearance of false stratifi- 
catioUy^to which I have alluded ; and I may remark the occurrence of 
an angular pebble of granite in a neighbouring sand-pit {vide map). In 
the bay above mentioned I observed two large boulders of greenstone, 
having crystals of felspar. 

At the southern head of the bay the Silurian rocks reappear, their 
strike being altered ; but they still present the massive structure before 
observed, till we approach the town of Skerries, where they become ver- 
tical, and disappear. On the shore of Skerries we only find rock at Red 
Island, where flie strike appears to agree nearly with that of the rocks 
occurring at the head of the bay before referred to ; but, from the con- 
fusion existing, it is difficult of identification j the dip, however, on the 
south side of the island is towards the soutlu 
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Proceeding still southward, beds of rock appear for the first 
time opposite to Shennick's Island (vide map), which, as they form, in 
my opnion, the commencement of the lower limestone, I have repre- 
sented as resting unconformably upon the Silurians, — a view home out, 
I would say, by the fact of the Silurian rocks, last mentioned, dipping 
towards the south j while these dip towards the north, the line of junc- 
tion being determinable only by observations made in the interior of the 
country {vide map). This limestone is of a light blue colour, and sub- 
crystalline structure, having a very uniform appearance ; and may be 
well observed at Milverton quarry, where it is chiefly worked for the 
agricultural purposes of the district, as well as for building. When first 
observed, it is very horizontal, and the strike is rather indefinite, the 
beds presenting a series of undulations. In one of these undulations, a 
little farther south, a deposit occurs, which differs from the subjacent 
limestone, being very crystalline, and of a yellowish colour (vide speci- 
men). This is also a limestone, though probably magnesian. If pul- 
verized, and immersed in dilute acid, it effervesces, but leaves a conside- 
rable residue. The presumed magnesian deposit continues interruptedly 
for a short distance, the subjacent blue limestone being exposed at in- 
tervals by the removal of the overlying deposit from the erosive action of 
the sea- water ; and blocks of blue limestone may frequently be observed 
to be coated with this crystalline yellow Umestone, from which the whole 
formation may be fairly inferred to have had a similar origin, the sedi- 
mentary agencies being occasionally more or less subject to magnesian 
conditions. 

Conglomerate in very thick beds, overlying the blue limestone con- 
formably, is next met with, and it is chiefly composed of green slates,, 
which vary in size from a foot downwards, being cemented by a calca- 
reous paste, which also contains pebbles of quartz rounded by previous 
attrition. These beds continue uninterruptedly for about a quarter of a 
mile, when we again meet, at least in my opinion, the continuation of 
the blue limestone before mentioned, reappearing from beneath the con- 
glomerate. 

Though I have not adopted this view in the section, from the appa- 
rent unlikelihood of the limestone forming a reversed synclinal flexure 
of such a distorted character, enveloping the conglomerate, I yet think 
that the probabilities are in favour of the supposition, that while the 
limestone was being deposited, the materials of which the conglome- 
rate is composed were being prepared near a Silurian shore, and, by the 
simultaneous action of the carboniferous waters, were deposited in a cal- 
careous paste, which would have formed the bed overlying the subjacent 
limestone, both having been subsequently subjected in a moist state to 
the lateral disturbances, of which there is such abundant evidence through- 
out the district. That the limestone at least underwent disturbance 
while in a very plastic condition, appears to be highly probable, fix)m 
the fact that both at the Milverton and M 'Court's quarries crinoid stems 
(see specimen) may be seen projecting, like nails in a wall, from the faces 
of joints coated with clay which have been exposed by blasting, as, had 
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the rock been fractured in a brittle and indurated state, we might have 
expected that the crinoid stems, being broken across, would have exhi- 
bited a cross-section, coinciding with the plane of the joint, especially 
as the joints would seem to have been unaffected by the action of weather 
or other external influences. 

In M'Court's quarry (vide map), which is probably a continuation 
of the limestone already referred to, at the southern extremity of the 
conglomerate, I obtained several fosEols {vide specimen), amongst which 
I observed Miomphahu pentangulatua, NaticopBia FhiUpan, Spirifer 
gldber, Terehratula acuminata^ and a new variety of Orthia crenistria^ 
remarkable for its lateral granulation. It was in this quarry that 
Dr. Davy, of the Eoyal Dublin Society, obtained the beautiM specimen 
of Turbo tiara, which he exhibited at one of the Evening Meetings of 
the members of that body. An isolated outlier of conglomerate, similar 
to the last mentioned, though formed of finer materials, occurs a little 
frirther on, and, in my opinion, affords additional evidence in reference 
to the views I have been advocating ; as, had the underlying limestone 
been formed for any length of time prior to the deposition of the con- 
glomerate, the broken- up shingle of the previously consolidated rock 
would necessarily have formed a portion of the materials of which the 
superincumbent conglomerate was composed. Ascending in the sectioi^ 
we find the calp in succession, distinguished by its dark carboniferous 
appearance. This formation consists of dark-coloured, impure, compact 
limestone, interstratifled with dark shales, which exhibit a semi-crys- 
talline structure, graduating into shaly laminations of extreme soft- 
ness, easily impressed by a blow of the hammer. It was in these beds 
that the Poaidonia Becheri, showing both valves, was obtained by Sir 
Eichard Griffith ; and in a late excursion made with Mr. Haughton, I 
was successM in procuring another example of the same structure at 
Loughshinny. Botii specimens have been figured by Sir Eichard Griffith 
in the last Number of the '* Journal of the Geological Society of Dublin." 
I also observed the occurrence in the Fosidonia beds of the fossils, such 
as Goniatites, and plant remains, which have been previously noticed 
in the Journal referred to. 

The origin of the Calp formation is so well known, and has been al- 
ready so often discussed, that I can do little more than corroborate the 
opinion that these strata formed the bed of an ancient marine slob, which 
was gradually augmented by incursions of mud mingled with organic 
matter, such as the leaves and stems of trees, &c. 

The lower limestone, in thick beds, and very much contorted, reap- 
pears at the headland of t)rumnagh, there being nothing frirther worthy 
of remark, if we except the occurrence of a fault (vide section), in the vici- 
nity of which a fissure of large dimensions has been formed, evidently 
much subsequent to the consolidation of the fractured rocks ; and it con- 
tains masses of the surrounding limestone, cemented by a matrix of white 
quartz. Passing Drumnagh {vide section), the shale and limestone alter- 
nately appear at the surfsice, little beyond the variety of dip exhibited 
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by the shales attracting our attentian as for as the town of Eush, 
at the pier of which, however, the alternating strata of blue limestone 
and shale beoome very much confused, the last-mentioned occasionally 
assuming a light colour, so like the former as to be undiscemible at first 
sight. 

From my general observations it would appear that the numerous 
remarkable flexures and contortions which are characteristic of this 
shore, afford evidence, from the invariable northern direction of their 
anticlinal slopes, as well as from the southern dip of the axifl of their 
curves, that the strata had been subjected to a great horizontal pressure 
from the south and towards the north, as has been lately observed by 
Professor Haughton in connexion with a reversed fault occurring on this 
shore, the fractured line of which dips to the south. 

I have only to remark, in conclusion, that the supposititious synclinal 
reversion of the limestone enveloping the conglomerate to which I have 
alluded, would seem to owe additional probability to some such pushing 
influence as that I have described, the greater inflexibility of ^e con- 
glomerate, risen together with the underlying limestone at the southern 
extremity, causing both to move rigidly forward fr^m the south in an 
inclined direction, by the force of which the yielding limestone, rising up 
under the northern edge of the conglomerate, would be bent round to form 
a reversed curve, the overlapping limestone being thus a continuation of 
the subjacent bed, and not a superimposed succession, as may be illus- 
trated by a simple experiment. A lateral pressure applied to any yield- 
ing material of sufficient length, such as India-rubber or woollen cloth, 
to a given portion of the plane of which a coinciding flat solid of an 
inflexible character being attached, will produce a model of every flexure 
generally observable on this shore, iucludiog that which envelops the 
conglomerate, as the curve in the model which represents this latter will 
'be found, unlike all the remaining flexures, to exhibit a similarity to 
the peculiar character of the synclinal reversion which I have attempted 
to describe. 

The foregoing observations are the result of a survey made with a 
view to my ^'niversity Diploma as a Civil Engineer, and though much 
imperfection will necessarily attach to the examination of a district pre- 
senting more than ordinary difficulties, I trust that I may have been 
enabled, even in a slight degree, to increase the store of local observation 
alr^dy in our possession, as in such case I shall be gratified to feel that 
my endeavours, of how humble a character soever, shall not have been 
wholly unavailing. 

Mr. J. Beete Jnkes said that the part of the coast selected was one of 
unusual difficulty, and that he had great pleasure in seeing the manner 
in which Mr. Hargrave had examined the coast-line. 

A vote of thanks was moved by J. Beete Jukes, Esq., seconded by 
Dr. Whitty, to Mr. Hargrave. 

The Meeting of the Society was then adjourned till the 8th of De- 
cember. 
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GENERAL MEETING, DECEMBER 8, 1858. 

Rev. Professoe Hattghton, F. R. S., Pkesident, in the Chair. 

The following gentlemen were elected as Associate Members of the 
Society for the Session : — 1. Henry Thomas Gteoghegan, Esq., 4, Upper 
Memon-street; 2. Edmund Bntler, Esq., 3, Conig-avenue, Rmgstown ; 
3. John Classon Stephens, Esq., 4, Blackhall-place : proposed by Dr. 
E. Perceval "Wright, seconded by J. Beete Jnkes, Esq. 

The Rev. Eugene 0*Meaba read a paper — 

ON THE OCCUBBXNCE OF DECENT BIATOMACEJS IN THE LOWEB TEBTIABIES OF 

HAMP8HIBE. 

The matter in which the DiatomaceaB forms referred to were found was 
collected by Dr. Frazer from the chambers of fossil shells belonging to 
the Hampshire beds. These beds, which lie low down among the ter- 
tiary rocks, are described in the following extract from Brander's preface 
to his **Eo88ilia Hautoniensia :" — "The fossil shells, of which the fol- 
lowing plates are exact drafts, were collected in the county of Hamp- 
shire, out of the cliffs by the sea-coast between Christ Church and 
Lymington, but more especially about the cliffs by the village of Hord- 
well, which is nearly midway between the two former places. They 
are found in their natural state, excepting their' loss of colour, and 
exceedingly well preserved, below a stratum of gravel and sand about 
fourteen or fifteen feet thick, in a bluish kind of clay or marl, quite 
down to the level of the sea ; how much deeper is not known. The 
height of the cliffs in many places is above one hundred feet.'' The 
matter, ** a bluish kind of clay or marl," was very dry — a circumstance 
which afforded the hope of obtaining such diatomaceous forms as might 
be included more readily than by the ordinary process of treatment with 
acid. The method adopted was that of throwing the matter very gently 
into a glassful of water ; the sand immediately feU to the bottom, and 
the lighter particles, as was anticipated, in the form of a thin film, 
floated on the surface. After the lapse of some hours, this film was care- 
fully skimmed and examined. On examination, two forms incident to 
brackish water were found, but no sign of salt-water specimens occurred, 
except one small fragment of Coscinodiscus radiatus. All the species 
were such as are found in fresh water, and which are of frequent occur- 
rence at the present time.' On the ground of novelty, therefore, there 
was nothing of interest in the result of the investigation. It was, how- 
ever, remarkable that, although the species cff Molluscs, the remains of 
which have been found in the Hampshire beds, have become almost, if 
not altogether, extinct, the diatomaceous forms found along with them 
were all identical with existing species. The list of the species found 
will be given in the account of the January meeting. 
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B. Scott, Esq., exhibited a specimen of clay from Oberhohe, which 
contained 90 per cent, of silica, and was fall of Diatomaceaa. 

The President next made a commimication to the Society relatiye to 
the coal of Labuan and Borneo, respecting the value of which some dis- 
cussion had recently arisen. Mr. Motley had published in 1852, in the 
** Journal of the Indian Archipelago," a geological account of this coal, 
from which there could be little doubt left as to its being a tertiary coal, 
containing a good deal of rosin ; and he even identified some of the trunks 
and leaves of the trees comprising the coal-bed with some still growing 
in the island, belonging to the natural family of the DipteraceaB. The 
' President believed that the question of quantity and quality had not re- 
ceived the share of attention it was worthy of, and he therefore wished 
to place on record the following documents, which he had received from 
a izustworthy source. The first letter is frx)m a gentleman in the Dutch 
service, who had peculiar facilities for ascertaining the facts he men- 
tions : — 

No. 1. " In compliance with your request, I have the honour of 
stating that the Borneo coal gives every satisfaction for the purposes of 
steam coal, and has during the last years been extensively used by the 
vessels of the Dutch Royal Navy and private companies — so much so, that 
the import of coals from Europe in the Dutch East Indian possessions 
has of late entirely ceased. The imperfect working of the mines in 
Borneo did render the price often dearer than the imported article ; but 
this fact notwithstanding, such is their superiority, that the former has 
gradually driven the latter out of the market. This information is the 
fruit of personal experience during my residency in the Island of Java, 
and you may therefore rely on its accuracy." 

Erom one of the letters read by the President, it would appear that 
many thousand tons of this coal have been already used by the Penin- 
sular and Oriental Company and others, and that the quality of the coal 
is good. One of the engineers states '^ that the consumption of Labuan 
coals appears to be more than the north country coals, which we generally 
use : they bum freely, make a strong, clear fire, and generate steam 
very quickly ; they are likewise very clean, making very few clinkers." 
Another engineer states that '^ the quantity of clinkers and ashes de- 
posited averages 3 qrs, 16 lbs. per ton of cods." 

Mb. J. Beete Jukes, E. E. S., read a paper, by Mb. Du Koyeb and 
himself, — 

Oir THE OSOLOaiCAX 8TBT7CTI7BE OF CAHEBOONBEE UOXmTAIN, TEN MILES WEST 

OF TBALEE. 

Ikmediatelt south of the town of Tralee is the Slieve Mish range of 
mountains, formed by an anticHnal curve of the Old Bed Sandstone. 
The axis of this curve is slightly inclined to the east, so that in that 
direction it gradually disappears, the sides of it flattening, and the carbo- 
niferous limestone curving round the terminating fold of Old B.ed Sand- 
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stone. Towards the west the axis gradually rises ; the moimtams also 
become loftier in that direction ; bat their summits do not rise quite so 
fast as the axis of the anticlinal ; consequently, lower and stiU lower 
beds sweep over the crest of the ridge as we proceed towards the west, or 
are exposed in the valleys that traverse it. 

Two of these valleys are very remarkable glens : one called the Glen 
of Curraheen ; the other, the Glen of Derrymore. In the Curraheen Glen 
the lowest beds appear at first sight to dip to the south, at angles of 30° 
and 35°, with the conglomerates of the Old Bed nearly horizontal upon 
them. We believe, however, that this apparent dip in the lower beds 
is due to oblique lamination on a large scsde,* and not to true stratifi.- 
cation, and that the whole of these beds are Old Bed Sandstone. In the 
Derrymore Glen, however, the conglomerate of the Old Eed Sandstone 
rests upon a perfectly distinct set of beds, dark-gray flags and slates, 
containing Upper Silurian fossils in considerable abund^ce in some 
places, together with some purple beds. Between the two glens just 
named is the Mountain of Baurtregaum (or Head of the Three Glens), 
2796 feet above the sea. 

Just west of Derrymore Glen is Gaherconree, 2713 feet high, having 
a broad and steep slope towards the west into the valley of tiie Einglas 
Biver, which extends nearly across the range, and separates the Slieve 
Mish mountains from those farther west. 

Standing in Derrymore Glen, and looking west towards Gaherconree, 
a very remarkable section is plainly seen in some lofty precipices that 
environ the upper end of the glen. 

The Silurian rocks, which are a good deal contorted, end in a steep 
precipice of about 500 feet, nearly vertical, against which the horizontal 
beds of Old Bed Sandstone have been deposited. That this feature is not 
the result of any dislocation subsequent to the formation of the Old Bed 
Sandstone is shown by the fact that the beds of that formation stretch 
across the top of this Silurian precipice in unbroken sheets of a conglome- 
rate containing quartz pebbles, that can be traced, in all directions, for a 
considerable distance, those conglomerates resting on the one side on the 
Silurian rocks, and reposing on the other on other beds of conglomerate 
that can be traced round one side of the glen, and for several miles in 
the S. W. direction. These latter lower beds of conglomerate are of a 
very remarkable character, containing angular blocks, fragments of 
mica schist, gneiss, felstone, slate, &c. No gneiss or mica schist is now 
known in the neighbourhood, or anywhere nearer than Galway ; yet 
some of these blocks are a foot in diameter,f and but very slightly 
rounded at the comers. The conglomerate which we call the Inch 



* Almost equally extensive oblique lamination is clearly visible along the coast near 
Anascaul in the Old Red Sandstone. 

t One block was 1 foot 8 inches by 10 inches. Some blocks of grit are more than 
2 feet in eadi direction. 
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Conglomerate^ from the name of a place on the south coast where it is well 
seen^ dies away towards the west^ and, .from a thickness of 400 feet in 
Berrymore Glen, thins out to six feet near ICinardy where it tenninates 
to the west. 

The Siluriaa cliff may be traced along the east side of Denymore 
Glen, and appears again on the other side of Caherconree, running along 
the 8. W. direction of the Finglas valley. 

The western slope of Gaherconiee exposes in scnne places, about its 
centre, and not very far below the summit of the hill, beds contain- 
ning Wenlock fossils, and in one place a concretionary hard lime- 
stone, mottled green and red. This limestone is made up of massea 
of coral ; but contains shells and other fossils, of which a Hat is given 
below by Mr. Baily. 

The quantity of rock shown is unfortunately not sufficient to enable 
us to make out its relations very exactly, beyond the fact of the beds 
being in considerable mass, in highly inclined positions, and undoubtedly 
in sitUy since the flags are the same as those seen, in much larger quan- 
tity, in Derrymore Glen, and evidently strike from one place to the 
other through the heart of the mountain.' 

Other beds of slate of a dark gray colour, associated with beds of 
green and purple hues, are seen lower down on the west slopes of Gaher- 
conree, both to the north and to the south, apparently much contorted. 
These beds strike generally to the W. S-W. along the valley of Anas- 
caul, and terminate at Minard Bay and Bull's Head, sixteen miles to 
the westward. 

Just north of Bull's Head, in a little cove called Coosathorrig, we 
again And fossiliferous beds, containing calcareous masses of similar mi- 
neral character, and with similar fossils to those in Gaherconree. 

Korth of the Anascaul valley are some very thick beds, which we 
call the Dingle Beds, made of dark-brown sandstone flags and slates, 
with purple conglomerates, which generally dip south towards the Silu- 
rians of the Anascaul valley. 

Some of these beds likewise appear in the Finglas valley, also dip- 
ping south, at angles of 60° to 80°, towards the Silurian. ^Wliat are the 
relations of these two groups of beds is a puzzle that we have not been 
able to arrive at any solution of. 

Over them lie tlie Old Bed Sandstone and Conglomerate quite un- 
oonformably, sweeping across their edges, and stretching from them on 
to the edges of the Silurian beds. 

The President observed that several of the pebbles forming the con* 
glomerate appeared to him to be granite, of a description similar to the 
granite with white mica, characteristic of the Leinster chain. 

It appeared to him to be a very remarkable fact that this granite 
should occur as a constituent of the Cahirconree Old Bed Sandstone 
Conglomerates; and he might mention that he had himself observed 
granite in pebbles of conglomerate of the county of Waterford, at Bath- 
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moylan Coye^ in a deposit of the same geological age. These facts would 
go far to establish a transport of materiab to the south-west during the 
Bed Sandstone period in Ireland. 

Mr. Du Noyer explained several very remarkable facts about oblique 
laminations in this district, which had all the appearance of unconform- 
ability at first sight 

« 

LIST OP POSSILS FBOM WEST PLAJTK OF CAHEBCONEEE, C0I];NTY OP KEKBY, 

DETEBMINED BY MB. W. H. BAILY. 



GraptoHthus priodon. 
Orthoceras subundulatum {Portl.) 
CalymeneBlumenbachii. 



Alveolites repens. 
Bhynchonella boreaHs. 
Strophomena depressa. 



PBOM BEBBYMOBE OLEK, TTPFEB LTTDLOW. 

Encrinites. 
Peideohocnnus monilifarmis. 

JBraehiopoda. 



RhynchoneUa borealis. 

,, nucula. 
Bpirifer elevatus. 



Atrypa reticularis. 



Leptaena sericea. 
Orthis elegantula. 
Strophomena filosa. 



Conchifera, 
Fterinea fimbriata. 

„ orbicularis. 
Avicula retroflexa. 



Crustacea, 
Calymene tuberculosa. 
Proetus latifrons. 



Mb. W. H. Baily ttien read the following — 

NOTICE OP TJPPEB SILUBIAN POSSILS PBOM BALLYCAB SOUTH, COTTNTY OP 
CLABE, ONE MILE AND A HALF WEST OP THE VTLLAGE OP TB0T7OH. 

The object of this communication is merely to record the fact of the 
discovery of upper Silurian fossils at the above locality by Messrs. 
Du Noyer, Kinalian, Poote, and Wynne. The following is a list of the 
species collected by those gentlemen : — 

Zoophyta, Specimens. 

Petraia sub-dupHcata or elongata, 25 

Petraia (?) Du Koyeri («. «.) \Ba%ly), 2 
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Braehiopoda. 

Strophomena euglypba, 5 

f, depressa, 10 

Orthis elegan.tula, 15 

Atrypa reticularis, 2 

Spinfer ciispuB, or eleyatos, 6 

Gasteropoda, 

Euomplialiis Ainatos, 4 

„ lautuB, 1 

Crustacea. 

EnorinuniB ptmctatuB, • 2 

Froe(tus latifrons, 6 

Adyantage may also be taken of this opportunity to mention the 
finding by Mr.Wynne and myself of the following fossils in the Lower 
Silurian (?) district of the Devil's-Bit range, in the county of Tipperary, 
at places called Beaghfadda, Dooree, and Garran Green. 

C0T7KTY OF TIPPBSABT, LOWEB BTLUBIAIT. 

Eehinodermata, 
Actinocrinus (?) Wynne! (n. «.), joints of crinoid stems ; Beaghfadda. 

Zoophyta, 

Graptolithus priodon. 
,, conyolutus. 

,, sagittariuSi 
„ tenuis. 

Mollusea. 

Orthis elegantula T?). 
Conocardium pristis {Salter), 
Gardiola interrupta. 
Orthoceras lineatum {His,), 

„ elongato-cinctum (Forth), 

„ tenui-cinctum. 

„ ibex, orperelegans. 

„ pseudo-regulare {PortL), 
Theca triangularis (?) 
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GENERAL MEETING, JANUARY 12, 1869. 

Rev. Peopbssoe Haughton, F. T. C. D., F. R. S., President, 

in the Chair. 

The Minutes of last Meeting having been read and confirmed, donations 
were announced, and thanks voted to the donors. 

The following gentlemen were elected as Members of the Society : — 
1. Major Leach, R. E., Phoenix Park : proposed by J. B. Jukes, F.R. S., 
seconded by Dr. E. Perceval Wright 2. Mr. John Hill, County Sur- 
veyor, Eing's County, Tullamore: proposed by G-. Alexander Tate, Esq., 
seconded by G. B. Murray, Esq. 

Mb. J. Beete Jfkes read a paper by^ Mr. J. BraMoraHAV — 

ON THE DBIET 01* WEST GALWAT AJSTD THE EASTEBX PARTS OF HATO. 

(second NOTICE.) 

At the last January Meeting of the Society I ventured to put forward 
my views respectii^ the drifto of the above district. Since that time I 
have carefuUy extended my observations, and have seen nothing to make 
me alter my opinions regarding the aqueous agencies that operated in the 
formation of the escars and other similar deposits. My idea that, as 
a general rule, the presence or absence of stratification depends on 
the character of the drifted materials, I have seeA everywhere con- 
firmed ; and, even in matter least favourable to bedding, I have fre- 
quently observed attempts at sedimentary arrangement. An example 
of this may be seen in the most western of the drift cliffs of Bama, near 
Gkdway, where the tenacious clay and striated boulders, which are now 
forming a conglomerate at the base, present very obvious signs of strati- 
fication. I have tried to represent a part of this cliff in a section* 
where a and c are nearly amorphous clay and coarse limestone gravel, 
with indications of bedding ; h, a stratum of £ne sand in a; d, a fine 
sand in almost horizontal layers, and e, the surfSeu^e bed of red granitic 
soil. The adjacent cliffs are formed cdtogether of coarse gravel and 
boulders embedded in clay, and, containing no fine sand, are of an amor- 
phous character throughout. None of these cliffs present the indications 
attributed to glacial deposits, the lower parts of whidh are said to be 
unstratified, while the upper portions display the effects of disturbance 
and arrangement by water. 

The escars frequently present examples of very perfect bedding, and, 
like the cliff in Section No. 1, often show successive processes of wear 
and reaggeration. This may be observed in various localities within my 
district ; but I have seen it nowhere to more advantage than in the rail- 
way cuttings through escars near Athlone (see Sections Kos. 2 and 3). 

In cross-sections of the escars it is easily seen that the sandy beds 
generally agree, more or less, with the curved outline of the hills ; but 

* ThiB and following references are to Sections exhibited at the Meeting, but which 
are not necessary to the understanding of the paper. 
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GENERAL MEETING, JANUARY 12, 1869. 

Bey. Fbofessos Haughton, F. T. C. D,, F. E. S., President, 

in the Chair. 

The Minutes of last Meeting having been read and confirmed, donations 
were announced, ^and thanks voted to the donors. 

The following gentlemen were elected as Members of the Society : — 
1. Major Leach, R. E., Phoenix Park : proposed by J. B. Jukes, F.R S., 
seconded by Dr. E. Perceval Wright 2. Mr. John Hill, County Sur- 
veyor, Eing's County, Tullamore: proposed by G-. Alexander Tate, Esq., 
seconded by G. B. Murray, Esq. 

Mb. J. Beste Jttxes read a paper by Mr. J. BraMoraHAir — 

ON the dsift 01* west galwat and the eastebx parts of hato. 

(second notice.) 

At the last January Meeting of the Society I ventured to put forward 
my views respecting the drifts of the above district. Since that time I 
have carefully extended my observations, and have seen nothing to make 
me alter my opinions regarding the aqueous agencies that operated in the 
formation of the escars and other similar deposits. My idea that, as 
a general rule, the presence or absence of stratification depends on 
the character of the drifted materials, I have seeA everywhere con- 
firmed ; and, even in matter least favourable to bedding, I have fre- 
quently observed attempts at sedimentary arrangement. An example 
of this may be seen in the most western of the drift cliffs of Bama, near 
Galway, where the tenacious clay and striated boulders, which are now 
forming a conglomerate at the base, present very obvious signs of strati- 
fication. I have tried to represent a part of this cliff in a section* 
where a and c are nearly amorphous clay and coarse limestone gravel, 
with indications of bedddng ; h, a stratum of fine sand ia a; d, o, fine 
sand in almost horizontal layers, and e, the surfSEU^e bed of red granitic 
soil. The adjacent cliffs are formed altogether of coarse gravel and 
boulders embedded in clay, and, containing no fine sand, are of an amor- 
phous character throughout. None of these cliffs present the indications 
attributed to glacial deposits, the lower parts of whidh are said to be 
unstratified, while the upper portions display the effects of disturbance 
and arrangement by water. 

The escars frequently present examples of very perfect bedding, and, 
like the cliff in Section I^o. 1, often show successive processes of wear 
and reaggeration. This may be observed in various localities within my 
district ; but I have seen it nowhere to more advantage than in the rail- 
way cuttings through escars near Athlone (see Sections JS'os. 2 and 3). 

In cross-sections of the escars it is easily seen that the sandy beds 
generally agree, more or less, with the curved outline of the hills ; but 

•» 

* ThiB and following references are to Sections exhibited at the Meeting, but which 
are not necessary to the understanding of the paper. 
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this is not always the caae, as may be well obseryed at Cloonascragh, 
near Tuam, where the gravel hill is evidently the remaining portion of 
a more extensive deposit. Here also may be remarked the tendency 
of the larger gravel and bonlders to congregate towards the top, — a phe- 
nomenon of common ocourrence, which I attempted to explain in my 
former paper (see Section 4, also 2 and 3). 

I have latterly paid much attention to the striatioh of rock surfaces 
beneath the drift. The grooved markings on the polished rock run uni- 
formly over a large area, in straight lines, parallel with the general 
course of the escar-hill chains, and, like them, irrespective of the hyp- 
simetrical outlines of the country. This fact, together with the circum- 
stance of stratified drift lying above them, precludes the notion of ascrib- 
ing them to land ice subsequent to the last emergence ; and, as stated 
in my former paper, I believe that weighty objections exist against the 
hypothesis that attributes them to grounding icebergs. I explained how 
I thought that the parallelism of the engraved lines over a considerable 
district was unfavourable to that idea, as the motion of an iceberg touch- 
ing ground would probably be curvilinear and irregular ; and it also 
appears to me that any scorings of icebergs would be effaced by the 
rubbings of the drift which subsequently covered them. 

In my former paper, while advocating the aqueous theory of the 
drift, I did not deny the probability of a glacial cHmate having existed 
here at a comparatively recent period ; but argued that at least the pre- 
sent condition of the drift is not to be referred to its effects ; and, believ- 
ing that the striated appearance of the surface rocks of my district could 
not result from the action of land glaciers or floating icebergs, I asked 
whether it might not have been cau8(Bd by the rubbing of large flat masses 
of rock while pushed along by the waves before they became suficientiy 
i:ounded to roll. At the same time, I must say, that from the great re- 
semblance of the strisa to glaoier markings, I would rather, if possible, 
refer them to the operations of ice in some shape. The idea of ice formed 
at the bottom of the sea did not occur to me at the time; but I now be- 
lieve that this affords the best solution of the case, and that it is most 
probably by means of ground iee the lines were cut into the rock sur- 
faces, and afterwards preserved from the obliterating friction of super- 
posed drifti Sheets of ground ice, when detached from the bottom, 
might be prevented from floating by the weight of adhering rocks, and, 
driven along by the currents, would act as submarine glaciers in the pro- 
duction of the scorings. Drift deposits might accumulate on them, and 
would tranquilly setfle down on tiie striated rock when the ice melted 
away. In this manner we might explain the straight striation of rock 
surfaces over a large area, the formation of frequentiy stratified drift 
above, and the preservation of the stri», — a set of phenomena which, I 
conceive, no other glacial hypothesis can well account for. 

It is, indeed, probable that the south-western currents brought no 
icebergs, properly so caUed, from distant localities ; and during the im- 
mersion of the great central plains of Ireland there must have been but 
few elevated valleys where glaciers could form, and, reaching tiie sea, 
could give rise to icebergs, — at least there have been no moraines left 
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behind to mark the beds of glaciers among our mountains, and it is likely 
that the glacial conditions of climate gradually disappeared as the land 
emerged from the ocean. Even in Snowdonia, the classic land of Bri- 
tish glacialism, I failed to discover any unmistakable development of 
moraines, though in some places heaps of drifk or detritus were to be 
observed; and I saw the polished and grooved rocks the same as in the 
low country in my own district. But whatever real evidences of glacial 
action may remain, I am still of opinion that the principal accumular 
tions of the drift, not alone in my district, but wherever I examined 
them in Ireland and England, are of aqueous origin, while they betray 
sedimentary arrangement or otherwise, according to the character of 
their materials. 

The drift of the Yorkshire coast is well known. It is composed in 
a great measure of tenacious clay, which is not stratified ; but above the 
amorphous mass, below it, or within it, are often found regular beds of 
sand or fine gravel, which prove the action of stratifying causes during 
its deposition (see Sections 5 and 6). 

In my former paper I stated my opinions regarding the ascent of hills 
by large boulders, and remarked that Mr. Darwin had already written 
on the subject; but, not having seen his pd,per, I^could not say how far 
his ideas might agree with or differ from mine, which were, that the 
blocks were driven up the hills by the breakers during a sinking of the 
land. I have since been informed of Mr. Darwin's views ; and it ap- 
pears that they coincided with mine regarding the mbmergence, which 
was the main point of the hypothesis ; but he considered icebergs, and 
not breakers, as the agents in the transfer of the blocks. This notion of 
subsidence obliged me to separate our drifts as the formations of different 
periods ; but by admitting the action of ground ice, the hypothesis of 
the land sinking becomes unnecessary to account for the carrying of 
boulders up the sides of acclivities; and our entire drift, together with 
the rock-markings, may be referred to a single period during the last 
elevation of the land. While some portions of the ground ice, as already 
remarked, might be too heavily laden to rise to tiie surface when dis- 
engaged from the bottom, others might have sufficient buoyancy to float 
up with their attached rocks, which might tiius be transferred to higher 
levels at the time of the emergence. Heces of this floating ground ice 
and ice formed on the coasts might act as icebergs, even ia l3ie general 
distribution of erratics, but with modifled results ; for they could neither 
be the bearers of the great load of detritus which the true iceberg carries 
away from crumbling mountains, nor would they be likely to transport 
large fragments of rock to such considerable distances as are attained by 
those that ride on the sea-borne glacier. The larger of the blocks that 
they carried, frozen into their under surface, would flrst fall out during 
the progress of their melting, and in collisions with each other ; and we 
could thus account on glacial principles for the decrease in size of our 
erratics, according to their distance from their sources ; while we could 
also comprehend why we never find blocks of considerable dimensions 
fax removed from their native localities. Both these facts I considered 
adverse to the glacial theory, as I stated in my former paper ; andl still 
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regard them as proofs that the conveyance of the travelled rocks of my 
district was not- due to ordinary icebergs. 

I also noticed the difficulty of separating the " clay drift" from the 
escar formation, both of which, I said, might be easily considered as 
identical, and overlaid by the " boulder drift." The gronnd-ice hypo- 
thesis now inclines me to regard them as tmly identical and contempo- 
raneous with the latter, though differing from it in character and 
direction. The escar drift was aqueous, and came from the south-west ; 
but the boulders from the west or north-west were, most probably, re- 
moved by the floating ground-ice, which would not be altogether under 
the influence of the currents, but would also be affected by the winds. 
Though the small proportion of the ice above water would generally give 
a preponderance to the power of the current, which would carry it nearly 
in its own direction, still, during storms, or during temporary changes 
in the course, or lateral boundaries of the current itself, the ice might be 
sent across the ordinary path of the moving waters. The appearance of 
boulders from the W. or N. W. on the surface of the south-western drift of 
the Bama and Aughinish clifls may, perhaps, be understood by this con- 
jecture ; and the absence of similar blocks in the tmderlying mass would 
merely show that, during the deposition of its materials, the current did 
not permit the approach of floating ice frt)m westerly or northerly points. 
The distinction here and elsewhere between the boulders and the sub- 
jacent drift impelled me at flrst to refer them to separate periods of de- 
position, assuming the ** boulder dnfti'^ frx)m about the north-west as 
overlying the " clat^ drift** of the cliffs ; while a third drift was sug- 
gested by the escar hill-chains, whose uneffiaced forms obliged me to 
regard the south-westerly currents that formed them as the last that 
passed over the district However, if in the way that I have here at- 
tempted to explain, the entire drift can be understood as the product of 
a single period during the prevalence of one great current, subject, of 
course, to local deviations and temporary changes from various causes, 
we shall get a theory more simple than tiiie other, and one, therefore, to 
be preferred. 

By admitting that ground-ice might be capable of removing matter 
to higher positions, we avoid the necessity of referring portions of our 
drift to a time when the land descended through the waves, and we escape 
the rather difficult supposition that a former Ireland, with the orogra- 
phical features of the present, existed above the ocean, and became 
engulfed during a comparatively short period. Still we cannot be 
sure that it was not so, and that the land at its reappearance did not 
present the same forms of hill and valley : yet it strikes me that this 
hypothesis, which before appeared indispensable in accounting for the 
hiU-ascending drift, may be advantageously replaced by the more simple 
one of attributing to ground-ice the power of action that I suggest, 
whereby the various phenomena ascribed to different periods of subsi- 
dence and elevation may be reduced to the limits of a single era, as the 
rising land approached the surface of the sea. However, if the hypo- 
thesis that blocks were raised to higher levels during a sinking of the 
land be preferred, then the idea of the separate drift periods, as set forth 
in my flrst paper, seems unavoidable. 
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Mb. J. Beete Jukes read a paper by Mr. Fbedebick J. Foot 

NOTICE OP SOME NEW LOCALITIES FOB POSIDONOMYA NEAB ENNIS, COUNTY OF 

CLABE* 

The object of the present notice is to add some localities where Posido- 
nomya occur (with specimens exhibiting both valves) to those mentioned 
by Sir Richard Griffith in his paper of the 14th of April, 1858. 

These localities are in the neighbourhood of Ennis, county of Clare, 
the beds in which the fossils were found being the basal shales of the 
coal-measure series. 

These shales are best developed in an old road-cutting through the 
townland of Eosscliff, about a quarter of a mile S. E. of the village of 
BallynacaUy, and ten miles south of Ennis. They dip to the N. W. at 
from 40® to 80*^. The section in this cutting affords a thickness of 
250 feet. 

It is impossible to say what is the exact thickness of shales from the 
top bed of the limestx)ne to the first grit bed of the coal-measures, as the 
section from the former to the latter is not continuous. There must be 
at least 800 feet. The uppermost bed of the limestone visible is a pale- 
gray marble, and the nearest beds above this are black, flaggy shales, 
witii chert layers. As we ascend in the series, the chert disappears, and 
we have black flaggy shales, easily split in the planes of lamination, and 
abounding in Posidonomya, several specimens of which show both valves. 

On being split, some of the shales present a surface literally covered 
with Posidonomya. They are associated with several other fossils, among 
which are a few plants. 

[N'oTE Br Mb. W. H. Bailt. — "The following is a list of fossils from 
this locality collected by Mr. Foot : — 

'* A few stems of plants (Goniatites), and what appears to be a fish- 
scale. 
Posidonomya Becheri, or lateralis ; probably one species. 
Aviculopecten papyraceus ; characteristic of lower coal-shales. 
Lunulacardium Footii («. «.) ; a new species of cardioid shell." 

Mr. Kelly informs me that he collected this species at Cahemanalt, 
Keadue, county of Eoscommon, from what he calls the millstone grit, 
and that it is in Sir E. Griffith's collection. The specimen which I have 
seen may possibly be of the same species ; however, it is much smaller, 
and has fewer ribs than the one coUected by Mr. Foot. As both are un- 
described, I have named it after Mr. Foot 

The generic name of Lunulacardium, Mr. Byron informs me, was 
given to the fossil in Sir E. Griffith's collection by Mr. Salter. This 
name I have retained, although it is not, I believe, a published one.] 

The next place where these shales are seen is about two miles S.W. 
of Ennis, in the bed of the Inch, or Claureen Eiver, near Coor Spa- well. 
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Here tlie topmost beds of the limestone form a synclinal fold, in which 
the shales lie. They abound in Posidonomya, and both ralres are seen in 
some specimens. 

[Note by Me. Baily. — " Several other fossils are also found here, of 
which the following were collected by Mr. Toot : — 

*^ Posidonomya later aUsy or Becheri, 
Aviculopecten papyracem, 
Qoniatitea crenistria. 

, , Oibsmi (and probably rotiformis) . 

„ striatiM ? 

„ reticulatua. 
OrthocerasJ*^ 

At about four miles N.W. of Ennis, in the townland of Ballynabinnia, 
are two localities : one is at the south side of the townland, in the bed 
of the stream, where there is a weU-exposed junction between the lime- 
stone and coal-measures. Here, indeed, the Posidonomya are not very 
plentiM, but Gbniatltes and other fossils are abundant. 

At the north side of the townland, however, and at the south side of 
the road leading from Ennis to Ennistimon, in a small stream, the shales, 
on being split, appear covered with Posidonomya, which in some cases 
have both valves. 

I have not yet examined the country north of this. 

[Note by Mb. Bajly. — ^* Eossils collected at Ballynabinnia by Mr. 
Foot :— 

"Castof Athyris? 
Chonetes sordida. 

Posidonomya Becheri and lateralis. 
EiAomphalus, 

Ooniatites crenistria^ and smooth species (probably Villyer?) 
Cypridina ?"] 

Pbofessob J. B. KiNAHAN, M. D., F. L. S., &c., read a paper — 

ON HATJGHTONIA (eINAHAII^), A WEW GEKUS OF CAlfBBIAN FOSSILS FBOM BBAY 

HEAD, COUlfTY OF WICKLOW. 

Hapfeiono last June to be examining the series of Cambrian beds near 
the "Periwinkle Eocks,'* on the N.E. side of Howth, of which the accom- 
panying section is copied by permission from the '' Transactions of the 
Royal Lish Academy ;'** my attention was attracted by a peculiar mot- 
tling of the upper surface of the red grit-bed, marked 7 e in the series. 

* " The Genas Oldbamia : its Characters, probable Aifinities, Modes of Oocnrrence ; 
and a Description of the Nature of the Localities in which it occurs." — Trant. R. I, A,^ 
Seienee, vol. xxiii. The accompanying Engraving exhibits vertical section of rock in 
neighbourhood of Periwinkle Bocks, Bray Head, showing general relations, and lie of 
the fossiliferous strata. These beds are much distorted. 
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Fig. 1 



SeclloD of man of tuttea of 
frMb-watcr Annelida. 
BeoenL 



This mottliiigy on closer examination^ was found to be caused bj a 
nomber of irregularly rounded, whitiBh spots, most of tbem O'l inch in 
diameter, separated from one another by red 
interspaces, and presenting the appearances 
usually presented in a cross section of a series 
of tubes aggregated together. The vertical 
section of &e bed exhibited, in the wea- 
thered parts of it, narrow white streaks, 0*1 
inch in width, preserving pretty nearly the 
same direction, but yet neither perfectly pa- 
rallel, nor the streaks strictly continuous in 
their entire length. At the upper part of the 
bed many of these were traceable into the white 
dots, wi& which, as already stated, they agree 
strictly in transverse dimension. These Imes, 
when not strictly continuous, were found to be 
made up of a series of somewhat spindle-shaped 
spaces, rounded at one end, and slightly nar- 
rower at the other, — ^in short, exactly the same 
section as might be expected in a series of con- 
glomerated tortuous tubes : such a section, in 
fact, as this specimen of agglutinated day- tubes of one of the fivdi-watter 
worms affords (Fig. 1 ). 

These appearances were only pre- 
sented by a limited extent of the bed in 
the first locality in which I met it, being 
restricted to a space about six inches in 
breadth, and probably ten in width. The 
vertical depth of the markings is about 
five inches. 

The characteristic appearances are 
only seen on the well-weathered por- 
tions of the beds ; but a new fracture, on 
careM examination, exhibits them; in 
this case the white spots and lines are 
seen to be greenish; they also preserve 
the same relative characters according as 
the fracture is longitudinal or transverse. 
Polishing the sur&ce fuls to make them 
more evident, as it then requires a care- 
ful management of the light to make out 
the markings ; but the structure of the 
longitudinal section is best seen in the 
polished specimens (Fig. 2). 

The constancy in form of these ap- 
pearances, their limitation to a particular 
part of Ihe bed, their universal diffusion 
in that part of the bed, and their coinci- 
dence in character with the aggregated masses of worm-tubes alluded to, 
are, I conceive, sufficient evidence of their organic origin. The absence 




Fig. 2. 
Haaghtonlft poeclU.— S«ctloiL 
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are, I conceive, sufficient evidence of their organic origin. The absence 
of any trace of structure, either radiating plates internally, or connecting 
plates externally, causes the rejection of the supposition that these are 
traces of a badly preserved coral, to the sections of certain forms of 
which, such as Cyatiiophylluni andCalamophyUia, they bear at first sight 
no sHght resemblance. 

If we suppose them, however, to be the traces of a mass of grega- 
rious tubicolous worms, inhabiting tubes aggregated together, the tubes 
formed by th« worms cementing the surroundmg sand with a peculiar 
mucous secretion, in short, such a tube as exists singly in the case of 
the Common Grold-comb, and in a compact mass of many interlacing, tor- 
tuous tiibuli in certain species of SabeUa, which are extremely common, 
forming compact masses in the sand, and encrusting the rocks in the 
extreme littoral and laminarian zones of the present day, the difficulties 
we find in demonstrating the fossil are at once explained, as such a 
colony, if fossilized, would have their tubuli gradually filled up with 
fine sand in proportion as the animal decayed, or else subsequently; 
and the difference in colour of the sand contained within the tube and 
of the sand in which the tubuli are embedded is to be referred to the 
well-known action of the organic matter on the former, and the worms, 
being soft, would leave no traces of their organs. It is, then, most pro- 
bable that these fossils belonged formerly to worms of this kind, and that 
the whole mass represents a colony of these tubuli embedded in a sandy 
beach, represented now by the red, gritty bed. 

No fossils of a similar kind having been described, I would propose 
for this genus the name Haughtonia^ after our respected President, by 
whom I was accompanied on the day of its discovery, adding, as a trivial 
name, that of Pcecila, in allusion to the regularly variegated appearance 
communicated by it to the rock mass in which it. is found. The cha- 
racters of the genus are chiefly drawn from the supposed habits of the 
worms, as no points of their structure or form can be now made out. 

Haughtonia (w.^.). 

Tuberculous worms, gregarious, occurring in a mass ; tubes some- 
what tortuous, matted together, formed of sand particles, agglutinated 
by an organic basis. 

8p. una, 

H, pcBcila (stoiicaXos). 

TubuH somewhat rounded in outline. 
Diameter, O'l inch. 

Locality : Eed gritty beds. Periwinkle Kocks, Bray Head, county of 
"Wicklow. 

rormation: Cambrian. 

The curious fact of the prevailing forms amongst these Cambrian 
fossils being annellidan, alluded to by Mr. Salter in the case of the Long- 
mynd rocks, receives fresh confirmation by the discovery of this form, 
Although no fossil similar to this has been hitherto described, it is by 
no means certain that none have been discovered, as mere fossilists, ac- 
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costomcd to the well-marked organic remams of the other systems, are 
too apt to pass over annellidaiiy and such like traces, without sufficient 
study, especially when, as in this case, it requires a combination of fa- 
vouring circumstances, such as light, &c., to demonstrate the nature 
of the fossil satisfactorily, and even then, without the advantage of 
a comparison of it with recent forms, its true nature must remain in 
doubt. 

Some palaeontologists will possibly question the propriety of affixing 
a name to a fossil so difficult of establishment, but every zoologist will 
understand the necessity of recording every organic trace, no matter how 
difficult of demonstration, which tends to throw a light on the habits of 
the animals which lived in so early a period of the world's history as the 
Cambrian. 

WiLLiAK H. Bailt, F. G. S., read a paper — 

ON FOSSIL LOCALIIIES NEAR DBOOHEDA. 

DuBnro some recent visits to Drogheda I availed myself of the opportu- 
nity to examine the most importauat of the fossil localities in that neigh- 
bourhood, the results of which I now commuivicate to the Society. Be- 
fore doing so, however, I would beg leave to express my obligations to 
Mr. William Williams, of Drogheda, who by his local knowledge of the 
geology of the district, and so fiberally placing his fine collection of Car- 
boniferous Limestone fossils at my disposal, greatly facilitated these 
investigations. 

The diagrammatic section (Pl.IV., Fig. 1^ to which I shall first have 
to call your attention is mostly constructed from the six-inch Map, the 
Geology on which being laid down by Sir Eichard Griffith.* It com- 
mences at the Maiden Tower, Drogheda Bay, running nearly in the di- 
rection of the Kiver Boyne, through the Carboniferous Slate or Lower 
Limestone shale, near Momington, the Lower Limestone at Donore Hill, 
Lower Calp shale, Sandstone, and Upper Calp shale, at Stalleen and New- 
grange House. It again passes through the Sandstone and Lower Calp 
shale at Eosmaree, forming a basin in the Lower Limestone, through 
which the section continues to beyond Slane, where it passes through a 
protruded mass of greenstone, and enters the Lower Silurian atEushwee, 
a distance of about fourteen miles.f 

Commencing from the sea, the banks of the Eiver Boyne exhibit a 
section of gravel and sand, the gravel being cemented in some places by 
carbonate of lime. The rock, however, does not appear further east than 
Stameen Quarry, which is half-way between Drogheda and Momington. 
East of Stameen Quarry the beds on each side of the Boyne dip towards 
each other, forming a synclinal axis. Detached boulders and large 
pebbles from the drift, witii their surfaces scratched, scored, and grooved, 
may be seen strewed over what is called Buck's Meadow, close to the 
Viaduct, on the north side of the Boyne. Several of the larger rolled 

* To whom I am indebted for the loan of them. 
1 1 These stratigraphical divisions are those of Sir R. Griffith. See note on p. 24. 
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fragments are clearly seen to be not only grooved and striated length- 
wise, but across, and in an angular direction, indicating a shifting of 
their position during the transit to which they were subjected. Mr. Wil- 
liams, who first pointed them out to me, conjectures the direction in 
which they travelled to have been very nearly directly west, in a line 
from Galway Bay, for in some cases the surfSace of the rock over which 
drift deposit may have passed exhibits corresponding markings caused by 
the friction produced on their passage. 

The fragments, some of which are of large size, are of rounded and 
angular forms, consisting mostly of Carboniferous Limestone, with Calp 
shale and sandstone, and Silurian, also compact greenstone, but few gra- 
nite pebbles, — this drift being, as is usually the case, mostly composed 
of fragments of the subjacent rocks, although some may have travelled 
a long distance. 

The Lower Limestone shale does not appear further east than 6ta- 
meen, one mile from Drogheda, and half-way between it and Momington. 

The large quairy belonging to the Eoyne Commissioners, called 
Stameen, and close to the Eiver Boyne, is an acre square, and 100 
feet at its deepest part The drift overlies it to the depth of about 14 
feet, the beds of black Carbonaceous Limestone,* with shale partings,* 
dip at an angle of 15^ or 20^, and are from 1 foot to 3 feet 7 inches in 
thickness, very large surfaces being exposed, and the blocks of stone ob- 
tained are often of large size. A singular mineral substance was obtained 
from between the joints, resembling mountain leather ; it occurs in large 
white flakes, which were quite flexible when flrst found. My friend, M. 
Gages, has promised to examine this remarkable substance, the result of 
which he will, I trust, bring before the Society. On the extensive sur- 
face of a bed exxvosed at the lower part of the quarry, many large corals 
{Zaphrentis cylindrica) were observed. In most of the fossils, particu- 
larly the chambered shells, the substance of the shell is converted into 
a brilliant iron pyrites. 

The following species were obtained : — 



Zaphrentis cylindrica.* 
Actinocrinus (stems).* 
Spirifera striata, S. glabra, 

and S. pinguis. 
Terebratula sacculus. 
Producta undata. 



Loxonema tumida ? 

Bellerophon. 

NautUus (Discites) costellatus. 

Orthoceras undulatum ? 

(jK>niatites. 



At another quarry, belonging to William Caimes, Esq., in the same 
townland, near the Dublin and Belfast Bailway, are laminated and earthy 
shales, dividing into extremely thin and numerous partings; a single spe- 
cimen {Goniatites ermistria f) was the only fossil I obtained from them. 



1 See -notice by M. Gages on the composition of these earthy limestones, p. 125 of this 
JonmaL 

* The asterisks indicate the abundance of the species. 
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Underneath these shales is a black crinoidal limestone, with layers 
of chert. The fossils collected from the limestone . in this quarry 
were — 

Actinocrinns (stems).* 

Fenestella ejuncida and F. undulata. 

Orthis resupinata. 

Spirifera glabra and 8. lineata. 

Strophalosia striata, 

Strophomena analoga. 

Producta carbonaria and granulata. 

Cypridina primseva ? 

From the debris of an extensive quarry, now filled with water, close 
to the Boyne Viaduct, on the south side of the river, and which furnished 
the stone used in the construction of that elegant work, was obtained a 
large block of conglomerate, pasang into a sandy limestone, the pebbles 
in which range from about li inches to ^ of an inch, being mostly de- 
rived from SUurian rocks. The surface shows amongst the embedded 
frtigments small honeycomb corals, Lithostrottan Forthckt, with a fine 
fish palate, Cochliodus (?), both carboniferous limestone fossils ; dark 
arenaceous rocks, with tracks, ripple-marks, and other bodies which may 
possibly be coprolitic; and black i^ales, very similar to those of the coal- 
measures, containing remains of plants, are abundant. 

In the immediate vicinity of the town of Drogheda, and for some 
distance round it, the Lower Limestone of 8& R. Griffith is the surface 
rock : it consists of gray and light-blue crystalline limestone. At Ball's 
Grove, S. W. of Drogheda, and immediately outside the town, it is a dark- 
gray crystalline and splintery limestone, with joints and stems of Acti- 
nocrinns, but few other fossils. The beds dip at about 15^. At this 
quarry the great depth of drift covering the limestone may be observed, 
it being here upwards of 30 feet in thickness. 

The site of the Boyne Obelisk is well selected, its foundation being a 
natural boss of limestone, dipping S. S. W., at an angle of 20°. Bands 
of chert traverse it in the direction of the bedding, though containing 
but few fossils, excepting Crinoids, the surface of the beds in the imme- 
diate neighbourhood exhibiting a mass of their stems. 

At Heeney's Quarry, Mell, on the Slane road, towards Drogheda, is a 
bluish crinoidal limestone, very crystalline, and traversed by numerous 
joints. The upper beds are cherty, and full of crinoid stems ; the sur- 
face of some of the beds are also covered by the large stems of a species 
of Actinocrinus. 

At Cruicerath is a boss of limestone, occupying an elevated position, 
at a height of 270 feet above the sea, the surface being much broken 
up. Some of the beds are full of fossils, in fine preservation. Collections 
made by Mr. Williams and Mr. Leonard from this locality contain more 
than 60 species, among which are several new forms, Terebratula hastata^ 
which is very abundant in these beds, being often found with the ra- 
diating bands of colour still preserved, as noticed by Professor Haughton 
ill the Society's Journal, vol. vi., part I. 
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The following species have been determined from this locality :- 

Zoophyta, 



Zaphrentis cylindrica. 



Lithodendron afi^e. 





Brachiopoda, 


Froducta gigantea.* 


Strophalosia striata. 




aurita. 


Terebratula hastata.** 




costata. 


„ sacculus.* 




cora. 


Btrophomena crenistria. 




Scotica. 


,f analoga. 




rugata. 


Chonetes papilionacea. 




Martini.* 


Spirifera pinguis.** 




semi-reticulata. * 


„ globularis. 




fimbriata. 


y, attenuata. 




punctata. 


„ glabra. 




mesaloba. 


„ convoluta. 




plicatilis. 


Ehynchonella pleurodon 




flexistria. Orthis resupinata.** 




Conchifera, 


Avicnlopecten concavus. 


Cardiomorpha oblonga. 


fi 


phcatilifl. 


,, elongata. 


fi 


Dumontianns. 


Conocardium minax. 


Modiola elongata ? 


,, rostratum. 




CacuUflEia tenuistriata. 




Gasteropoda, 


Fusus primordialis, De Kon. 


Pleurotomaria conica. 


Natica 


arnpliata. 


Eaomphalus Dionysii. 


Pleurotomaria carinata. 


Bellerophon hiulcus. 




Cephalopoda, 


Orthoceraa Martineanum. 


Orthoceras Gesneri. 


}y 


undulatiim. 

Cru8\ 


Nautilus discus. 
tacea. 



PhiUipsia pustulata. 



Griffithides globiceps. 



Close to this extremely fossiliferous locality, at a small quarry, in a 
field on the opposite side of the road, is a decomposing limestone, which 
is one mass of large crinoid stems (Actinocrinus). 

Mr. "Williams called my attention to a difference in the colour of the 
limestones of this neighbourhood : they appear to pass upwards by a series 
of gradations from the earthy black limestone, such as that at Stalleen, 



* The asterisks indicate the abundance of the species. 
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to the gray crinoidal limestone of Sheephouse Quany, T^hich is very du- 
rable, and much used for building puiposes. 

From the Upper Calp shale of Sir E. Griffith, on the south bank of 
theBoyneEiyer, nearDonore, in brownish earthy shales easily separating 
into thin layers, was obtained small Poaidonomya memhranacea (M'Coy), 
(probably the yotmg oiP,Beeheri or lateralis)^ and Goniatites CHbsoni and 
ermittriw. This shale, with its contents, is almost xmdistinguishable from 
those found by Mr. Foot in Ihe basal beds of the coal-measures, county 
of Clare. In a wood near the same locality, at a waterfall, the junc- 
tion of the Upper Calp shale and sandstone is well shown, the shales at 
the junction being very black and gritty. The beds of sand^one have a 
thickness of from seven inches to a foot, with sandy shale partings, and 
may be observed to a depth of about 1 3 feet From the shales was obtained 
a fiiBh-scale, identical in form to one recently collected by me from the 
basal beds of the coal-measures at EosscHfP, county of Clare. They ap- 
peared otherwise very bare of fossils. These shales and sandstones bear 
a considerable resemblance to those of the coal-measures.* A fragment 
of an uncompressed Calamite and Ejiorria was obtained from what Sir E. 
Griffith calls the calp sandstone, on the opposite shore. 

The Lower Silurian beds., near Drogheda, are mostly unfossiliferous; 
they may be weU seen at King WiUiam's Glen, near the Obelisk, where 
they exhibit contorted and bighly inclined beds of greenish flags and 
indurated clays with quartzose grits. 

At the Commons of Slane, in a small quarry near the Ardee road, 
are black shales, some of which are indurated and cherty. From these 
shales, which readily separate into laminas, were obtained Diplograpms 
teretriuseulua and pristts, with a small species of Discina; near this, at a 
place marked on the map as "coal-pits," we fotmd an old shaft, now flUed 
with water, which had been sunk through Ihe shales in a fruitless search 
for coal. 

A fine section of these extraordinary black shales is exposed at the 
cross roads of Glenallen. The beds are mostly vertical, much twisted, 
contorted, and broken up. The Graptolites are not easily found here, 
the shales being mostly of a hard and cherty nature, which do not readily 
split into laminse. I succeeded, however, in finding the same species 
as at the Commons of Slane. 

At Grangegeth^ in a quairy close to the road between the Cross of 
Grange and Newtown Foitescue, are some very fossiUferous beds in the 
Lower Silurian, the whole surface being, where decomposed, nearly 
covered with Brachiopod shells, prinoipallly Orthis calUgramma, The 
stone, when not decomposed, is an exceedingly hard and tough limestone. 



* This conjecture has been since confinned by Mr. Jukes, by his determination that 
corresponding strata in the townland of Westown, near Naul, county of Dublin, are 
Coal-measures. I collected fossils at that place, some of them identical with those found 
in the shales on the south bank of the Boyne, viz., the Avictdopeeten varidbiHaa.nd.PoH' 
donomya membranaceoj associated with the characteristic coal-measure species, Avieuh' 
pecten papyraceut^ &c. 
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The following are the fossils from this locality, which appear to be 
equivalent with those from the Bala beds : — 

Echinodermatam 
Caryocystites Davisii. 

Conchifera, 
Conocaxdium pristie. 

Brachiopoda, 

Orthis elegantula. 
. „ calligramma. 
Strophomena compknata. 



Orthis virgata. 

flabellnlum. 

biforata. 

Himantensis. 



ft 



>9 



concentnca. 



Strophomena corrugata. 
Crustacea, 



lUaBnns Bowmanni. 
Cybele verrucosa. 



Lichas Hibemicus. 



tf 



laxatus. 



Above this quarry a mass of protruded greenstone forms a rising 
ground, its greatest height being 660 feet above the sea ; portions of this 
greenstone appear in the road, which is nearly its boundary ; it is again 
crossed on the road from Newtown Fortescue to the Cullen road. 

There are several other protrusions of this igneous rock through the 
Lower Silurians of this part of the country. 

Alphonse Oages, M. E. I. A., read the following paper: — 

NOTICE OE DEOGHEDA LOWEE LIHESTONE SHALE. 

The Lower Limestone shale from Stameen, near Drogheda, judging from 
the specimen I got from my friend, Mr. Baily, is a black, earthy, compact, 
calcareous rock, sometimes crystalline, and having small crystals of iron 
pyrites disseminated through the mass. The presence of these crystals, 
in many instances so uniformly spread through it, may be accounted for 
by the reducing action of organic matter existing in the mud on the sul- 
phates, especially on the sulphate of lime held in solution by the water. 
The resulting sulphurets produced during the slow process of decay of 
this organic matter reacting on the salts of iron (uniformly present under 
such circimistanceB) must necessarily transform them into sulphuret of iron. 

A similar process of decomposition may be observed whenever the old 
pavement of a street is removed; especially where it had rested upon a 
retentive soil, the mud under it will be of a blackish colour, and the smeU 
of sulphuretted hydrogen will serve to indicate the process of decomposi- 
tion going on. 

A fragment of the Lower Limestone shale, mentioned above, treated 
with hydrochloric acid, leaves, after removal of the lime, a residue analo- 
gous to that of the shale found in the Calp or Middle Limestone of Sir R. 
Griffith. After this operation, it could be employed for tracing black lines. 
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and for other purposes of graphic shale. I merely wish by this observa- 
tion to direct the attention of Trish geologists to the analogy existing be- 
tween these two substances. The quantity of carbon, in both cases, suf- 
ficient to communicate the graphic properties to the day mud, does not 
exceed in many instances ^th per cent 

This shale of the lower limestone leaves, after treatment by acids and 
combustion, a residue of clay resembling the clay left after the calcina- 
tion of the graphic shale of ^e middle lunestone : these residues differ- 
ing only by small proportions of sand. 

The residue left, after similar treatment of the calp limestone, be- 
longs to the same class, and, although I have not devoted much atten- 
tion to the latter, I have thought the analogy which these different shales 
present in their mode of formation a point worthy of attention. 

ANNUAL GENERAL MEETING, FEBRUARY 9, 1859. 

The Society having met at 2 o'clock, 

Db. Davis, and afterwards the Pkesident, was moved to the Chair. 

The President nominated Mr. Jukes and Dr. Kinahan as Scrutineers. 
The foUowing Report from Council was submitted and adopted : — 

bepoet. 

The Council vdsh, in the first place, to record their satisfaction at the 
healthy state of the Society, both with regard to the number of its Mem- 
bers, and the nature of the work done. 

The number of Members is indeed a little reduced, being only 146 
this year, as compared with 155 last year. This loss of nine, however, 
is partly an apparent one only, as seven names were retained last year 
of Members whose subscriptions were in arrear, which names are now 
omitted from our books. 

The present state of the finances of the Society is also satisfactory, 
inasmuch as a small balance of £16 4«. 9d, remains after defraying all 
the expenses of the past year. In addition to this, a sum of £30, re- 
ceived for life Compositions, has been adoed to the stock standing in 
the name of the Trustees of the Society, which now amounts to £80. 
This, however, was possible only in consequence of the balance of 
£71 14:8. Sd. brought forward from the year 1857, of which £55 was for 
Life Compositions, so that the present stock scarcely represents the Life 
Compositions of the two past years. 

The Council would be glad if they were able to state that the in- 
come derived from their funded stock was large enough to be equivalent 
to the annual subscriptions of the existing Life Members, — a condition 
they hope that the funds of the Society vdll eventually attain to. 

Among the names of Members deceased your Council deeply regret 
to have to record that of Professor Robert Harrison, M. D., a gentleman 
distinguished by his scientific attainments in Anatomy and Physiology, 
who never omitted in his lectures, or elsewhere, to point out and explain 
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the important and essential accessions to the knowledge of those sub- 
jects afforded by Palaeontology. 

In the Appendix will be found — 1st, the names and addresses of 
the Members now on the books of the Society ; 2nd, the list of So- 
cieties and Institutions entitled to receive the Journal of the Society ; 
3rd, the list of the Members lost and gained during the past year ; 
4th, the list of the Donations received during the year 1858 ; 5th, ab- 
stract of the Treasurer's account. 
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The ballot having closed, the following gentlemen were declared 
duly elected : — 

Peesident. — Eev. Professor Haughton, F.T.C.D., F.R.S. 

Vice-Pbesidents Rev. H.Lloyd, D.D., S.F.T.C.D., F.KS.; Sir 

Bichard Griffith, Eart., LL.D. ; Lord Talbot de Malahide; Robert CaU- 
well^.M. R. I. A. ; Rev. J. A. Galbraith, F. T. CD. 

Teeasueees. — Gilbert Sanders, M. R. I. A. ; F. J. Sidney, LL.D. 

Seceetaeies. — Joseph Beete Jnkes, M. A., F. R.S. ; E. Perceval 
Wright, M. B., F. L. S. 

CoTTNciL.— John Kelly, Esq.; George M'Dowell, F.T.C.D.; Samuel 
Downing, LL.D., C.E. ; John B. Doyle, Esq. ; Dominick M'Causland, 
Esq. ; J. R. Kinahan, M. D., F. L. S. ; G. V. Du Noyer, M. R. I. A. ; Alex- 
ander Carte, A. M., M. B. ; Robert Mallet, C. E., F. R. S. ; Edward Wright, 
LL. D.; James Apjohn, M. D., F. R. S. ; Professor Harvey, M.D., F. R. S. ; 
Robert H. Scott, A. M. ; Samuel Gordon, M. D. ; Wm. H. Baily, F. G. S. 

The Society then adjourned till 8 o'clock. 

ADJOURNED ANNIVERSARY MEETING, FEBRUARY 9, 1859. 

Rev. Pbofessob Haughton, F. T. C. D., F. R. S., President, 

in the Chair. 

The [Minutes of last General Meeting having been read, were approved 
of, and signed by the Chairman. 

The President then proceeded to deliver the following 

ADDBESS. 

Gentlemen, — The return of our Anniversary Meeting brings with it the 
duty to your President of preparing an Annual Address. In this Ad- 
dress maoy expect to find a registry of the geological work done during 
the year ; but as this task is usually undertaken by the President of the 
Geological Society of London, whose Anniversary Meeting falls at the 
same time of the year as our own, and also as I believe that I might oc- 
cupy your time better than by a dry detail of the heads of geological papers 
read before one Society or another, I shall take the liberty to confine my 
record of geological progress to the papers read before ourselves, and to 
select from those read and published elsewhere such as seem to me par- 
ticularly worthy of our notice. 

Before proceeding to do so, however, I am reminded of another and 
more sacred duty that devolves upon me : to bring, for a few passing 
moments, before your memory the excellences and virtues of one of our 
most distinguished Members, who has passed from among us since we 
last assembled here. 

Dr. Robert Harrison was a Member of this Society from the year 
1832, from which period to the time of his death in 1858, he took a 
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lively interest in our proceedings. He was a Member of the Council, 
and took an active part in the management of the Society during ita 
earlier years. The interest he felt in geological pursuits arose from their 
connexion with the comparative anatomy of the Vertebrata — a subject 
with which he was profoundly conversant, and which he justly regarded 
as being a necessary accompaniment of a study of human anatomy. He 
was accustomed in his lectures to advert, whenever it was possible, to 
the geological discoveries made by Cuvier and Owen in this department, 
and to direct the attention of his anatomical classes to the exact and 
scientific bases on which the reasoning 6f those anatomists was founded. 
It was, however, as a teacher of Human Anatomy that Dr. Harrison 
acquired his high and well-deserved reputation; and a few passing 
words on the influence he exerted on the study of Practical Anatomy in 
this city will certainly not be considered misplaced in the halls of 
the University which he adorned by his talents, and whose students 
were instructed both by his lectures and example. 

I have heard many persons who had laboured through the preparatory 
stages of the medical profession in Dublin, before Harrison's time, de- 
clare that no one who had not experienced it could imagine the difficul- 
ties to be encountered by the student of Practical Anatomy who was 
compelled to acquii'e his knowledge without the assistance to be de- 
rived from such a book as Harrison's ** Dublin Dissector." This book 
was published in 1827, and was one of the first and one of the most 
successfril ever published on Practical Anatomy. It at first appeared 
anonymously, and therefore the popularity and repute which it speedily 
acquired may justly be regarded as a testimony to its intrinsic worth. 
It has passed through five large editions, the fifth being published in 
1847, and is, as I am informed by most competent authorities, still es- 
teemed as the best of all the manuals of Anatomy, and as the most perfect 
"Dissector" in arrangement, matter, and style. 

Dr. Harrison commenced his career as a teacher of Anatomy in 1820, 
in which year he received, as his first pupil. Dr. Shewbridge Connor, of 
Carlow. In 1821 his name appears among the Demonstrators of the 
Koyal College of Surgeons. In the year 1827, on the 4th of August, he 
was elected Professor of Anatomy and Physiology in the same College. 
He held this important office until 1837, when he was elected Professor 
of Anatomy and Physiology in the University of Dublin — a position 
which he occupied until the period of his lamented death in 1858. It 
thus appears that he spent thirty years of his life in the public teaching 
of Himian and Comparative Anatomy — ten years in the College of Sur- 
geons, and twenty in Trinity College. He was twice elected President 
of the College of Surgeons, and retained throughout his life the regard and 
esteem of the leading members of that public body. In 1831, and for 
some years subsequent. Dr. Harrison took an active and public part in 
the management of the affairs of the College of Surgeons. He was re- 
peatedly selected to represent the College in applications to Government 
in this country and in London. On all such occasions his acumen, 
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intelligence, and great natural powers of declamation secured the 
warmest praise from his colleagues, and made him a formidable oppo- 
nent to those from whose views he differed. 

Besides his "Dublin Dissector," Professor Harrison published, on 
the '^Anatomy of the Arteries,*' a work considered by many teachers of 
Anatomy the best yet published on the subject. Other works abound 
in more minute detail ; but, in the opinion of good judges, Harrison in 
this book has vigorously caught the leading facts of the subject, and 
pla<}ed them before his readers in that clear and perspicuous style which 
constituted the principal charm of his lectures. He contributed several 
articles of great merit to Todd's " Cyclopsedia of Anatomy and Physio- 
logy;" for example, those on the *' Arm" and ** Bladder" were written 
by him. He also made several interesting communications to the Eoyal 
Irish Academy on Comparative Anatomy and other subjects. 

As a public lecturer Dr. Harrison was not surpassed by any teacher 
in this country or in England. His care in preparing his lectures was 
well known, and his judgment in the selection of his topics was remark- 
able. He never attempted to dazzle the hearers whom it was his duty 
to teach, and he always preferred leading them with him through the 
highways and beaten tracks of his subject, rather than invite them to 
follow the doubtful by-paths of half-proved hypotheses and theories. 
This excellence of Harrison was turned into an accusation against him, 
that he did not keep pace with the progress of his subject, particularly 
in Physiology. Nothing can be more mistaken than this accusation. 
Professor Harrison diligently acquainted himself with all the real ad- 
vances made in Physiology, and introduced them into his lectures ; but 
he certainly, and properly, abstained from resting his teaching on crude 
microscopic observations, and never taught as an established fact what 
was at best, probably, only a successful guess. 

He enjoyed the friendship and respect of many of the leading mem- 
bers of the Medical Profession in London, including Sir Astley Cooper 
and others. In the year 1832 he was elected Surgeon to the Jervis- 
Btreet Infirmary, and in 1855 Surgeon to Steevens' Hospital. 

Of the esteem in which he was held by his pupils I cannot say more 
than is contained in the following, which I have received from one of 
his most intimate pupils : — 

'* During the time I was an apprentice of Harrison's he had a num- 
ber of pupils, and I can faithfully say he was held in great esteem by 
every one of them. None of them disliked him — many loved him, 
Por my part I can say that, as his former pupil, his assistant, and his 
friend, I felt bound to him by no common tie of friendship. I knew 
him to be the best, the most considerate, and kindest of fathers, the 

warmest of friends I speak of him as I always found him — 

kind-hearted, liberal, and generous ; and up to the present moment I 
cannot think of his sudden removal without the deepest emotion." 

I shall not speak further of Harrison's merits as a lecturer, of which, 
I presume, almost every person who hears me is in a position to judge 
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for himself. His conscientious care in preparing for his public lectures 
was shown on the yery night of his death, on which occasion he was 
occupied in preparing for the following day's lecture until within a few 
moments of the time he was summoned himself to answer the roll-call of 
his Maker. It was to be the last lecture of his course, and he had deliyered 
it, possibly, a score of times ;. yet he was not satisfied to appear before 
his class with what had cost him nothing, and he was occupied on the 
last evening of his life, as he had been for a considerable part of his 
career, in preparing new illustrations and new forms of expression which 
might serve to impress more effectually an old and familiar subject upon 
the attention and recollection of his hearers. 

An able and successful teacher has passed from among us, but his 
example still lives, and will bear fruit among his followers. Let us 
imitate his perseverance and his patient industry, though we cannot 
command his ability ; but, above all, let us do justice to the memory of 
a great and good man, and not allow any shade of jealousy, or recollec- 
tion of ruffled feelings, to prevent us from uniting to honour the memory 
of one who did more than any, living or dead, &t the last fifty years, to 
raise the standard of Medical education in Ireland, and to make the 
Dublin School of Anatomy respected in other countries. 

During the past year an unusually large number of papers has been 
read before the Society, embracing such a variety of subjects as to give 
good promise for the future. We have had fourteen papers on Descrip- 
tive Geology and Palssontology, and six papers on Physical Geology and 
Mineralogy. 

I. DESCBIPTIVE GEOLOGY AND PALEOITrOLOGT. 

Dr. Alexander Carte contributed to our Journal a paper on a " Spe- 
cimen of Fossil Elephant," presented by Dr. Tuffiaell to the Museum of 
Trinity College. His paper is characterized By his usual conscientious 
accuracy, and contains some valuable hints as to the geographical distri- 
bution of the fossil elephants. 

Dr. Kinahan has brought under our notice, in two papers, the 
highly interesting question of the Fossils of Bray Head, and has also 
published a detailed account of the genus Oldhamia, from the same 
locality, in the "Transactions of the Royal Irish Academy." In our 
own Journal Dr. Kinahan' s paper is illustrated with two lithographic 
Plates, one of which contmns figures of the new fossil discovered 
by him at Bray (the Histioderma Mihernieum) ; and in a subsequent 
paper (not yet printed) Dr. Kinahan has made known the existence 
of ano^er new fossil from the Cambrian beds of Bray Head. Like 
all the other fossils hitherto found in rocks of this age, its organic cha- 
racter and relations are obscure as compared with those of the fossils of 
newer epochs, and the eye, untrained in the search for organic remains, 
might easily pass over it without recognising its existence ; but I think 
that it will prove to be a genuine addition to the Fauna of the Cambrian 
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epoch, and that the objections that have been raised against it will prove 
to be as little founded as the jokes that have been expended upon the 
antiquarians with respect to the true character of the Ogham inscrip- 
tions. Dr. Kinahan has done this Society, and myself as its President, the 
honour of calling the new fossil after my name. Although I am thus, to 
a certain extent, an interested party in establishing the existence of the 
Ha/ughtonia paetla, yet I am certain that those who differ from me on 
this question will gladly join with me in bearing testimony to the zeal 
and ingenuity with which Dr. Kinahan has worked out the unpromising 
grits and slates of Bray Head. His unremitting labours have led to the 
conclusion that the same forces and agents that are now at work on our 
sea-shores and mud-banks were in operation from the earliest period at 
■ which organic life appeared on our globe. This result is obtained by Dr. 
Kinahan from a comparison of the tracks or physiological impressions 
left by the Cambrian Zoophytes and Annelids with those now produced 
between tide-marks by their living congeners. 

To those who, like myself, believe that we can find, if not the first, 
at least, nearly the first, inhabitants of our planet, embedded in its crust, 
the conclusions arrived at by Dr. Kinahan are of the highest interest, as 
they form a link in the chain of arguments that lead to the conclusion 
that geological time is but as a moment, in comparison with the preced- 
ing existence of our planet ; and that during the whole period of life on 
the globe, the physical agents employed have been similar to those now 
in operation. 

Sir Eichard GrifGlth has given us a paper on the Posidoniee occurring 
at Eush and Kinsale, two totally different geological deposits; but 
both agreeing in certain physical characters, the presence of which has 
given the rock its appearance of black fine mud slate, which it exhibits 
in both localities. The difference in form observable in some of the 
specimens from Kinsale, I think, may be frilly accounted for by the pres- 
sure that accompanied the cleavage of the rock. The interesting fact 
demonstrated by the specimens exhibited to us by Sir Eichard Griffith, 
of the occasionial occurrence of the two valves in natural apposition, 
removes all doubt that might otherwise have existed as to the true 
character of Posidonia, and shows that it was a Bivalve, probably closely 
allied to Avicula. This fact of the occurrence of the two valves of 
Posidonia in conjunction, has been confirmed by several other observers; 
by Dr. Carte and Mr. Hargrave at Eush, and by Mr. Foot; of the Geolo- 
gical Survey, at Ennis, in Clare. 

In concluding Ms paper. Sir E. Griffith remarks that " it is interesting 
to find the PosidonisB occurring in the fine-grained, dark-coloured shales 
throughout the entire range of the carboniferous series in Ireland, from 
the base of the marine coal formation to the upper portion of the yellow 
sandstone group of strata ; and it is remarkable that in both cases they 
are accompanied by the fossil, Gontatitea striolattca. It only remains to 
remark, in conclusion, that notwithstanding the prevalence of these fos- 
sils in certain groups of strata, they would rather seem to afford an in- 
dication of mineral conditions and of mechanical depositions than be of 
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rigid applioation in the determiiiation of geological subdivisions, as it 
appears that their presence is dependent upon the predominance of ar- 
gillaceous rather than of calcareous or siliceous matter in the bottoms in 
which they are found ; but, however this may be, we can safely affirm 
that they are eminently characteristic of the carboniferous series ; and 
it is satisfactory to be able to prove that these remains were true lamel- 
libranchiate bivalves, as given in the Table of Eossils appended to my 
Geological Map of Ireland." 

The value of this paper is considerably enhanced by the beautiful 
lithographs with which it is illustrated. 

Mr. Hargrave*8 paper on the " Geology of Balbriggan and Eush" fully 
confirms Sir Eichard Griffith's and Mr. Jukes's views as to the geological 
position of the Calp beds in which the Posidonise occur. 

Mr. Birmingham has read before us the second part of his paper on 
the * ' Drifts of West Galway and East Mayo." In this portion he has some- 
what modified the views expressed in his former paper, and appears dis- 
posed to admit of the introduction of ice as a partial agent for the trans- 
port of materials, in addition to the influence of water, which he illustra- 
ted so well in his former paper. This modified view appears to me more 
likely to meet with acceptance among geologists, than the reference of 
all the phenomena of the drift to aqueous causes alone. I would con- 
gratulate the Society on the acquisition of so intelligent and laborious 
an observer as Mr. Birmingham has proved himself to be ; and it is to 
be hoped that the valuable papers he has already laid before us are 
only the commencement of a series to be yet read to this Society. 

The Mends of geological progress in Ireland must congratiQate thd 
Society on the acquirement of valuable aid, in the appointment of Mr. 
"W. H. Baily as Palaeontologist to the Irish branch of the Geological 
Survey. This gentleman has already contributed some valuable papers 
te our Journal, one of which is particularly important, as establishing 
the analogy between the- lower coal-measures of Leinster and those of 
Coalbrookdale. Mr. Baily's paper, in which this interesting analogy is 
pointed out, describes a remarkable species of what was formerly called 
Zimulus, from the coal-shales of Bilboa Colliery, county of Carlow. The 
specimens of this Crustacean, described by Mr. Bally, were found by Mr. 
G. H. Kinahan, of the Geological Survey. Mr. Baily proposes te remove 
from the genus -Limulus, and place under the genus Bellinurua (Konig), 
both the Bilboa species, and several others from Coalbrookdale and the 
North of Ireland, described by Mr. Prestwich and Colonel Portlock. 
His reasons for separating those fossils from Limulus, and forming of 
them a new genus, are the following ; — 

'' I would here ofier a few remarks on the genus Limulus, in which 
all these coal-measure Crustacea have been hitherte included, and which 
I now propose, from their greater affinity with the Trilobites, to remove, 
and constitute a new genus under the name of Steropis [^BellinwriAs] for the 
following reasons. In the first place, their general form and size bear a 
much stronger resemblance te several of the Trilobites than they do to 
the recent Limulus, from which they differ in possessing (although not 



SO perfect as in the Trilobites) a more distinct trilobation, with the abdo- 
men separated into segments. The abdominal or caudkl shield corre- 
sponds ahnost completely in point of size and form with that of Amp3rx, 
Trinudeus, &c. ; and the characteristic spiny termination of the pleurae 
to that of Aeidaspis and Paradoxides. The possession of legs and arti- 
culation of the caudal spine, which they are said to be provided with, 
would connect them with the Jorassic and recent Limulus ; although 
there is a striking analogy to the latter case presented by some of the 
Silurian Trilobites, as Phacopa longieaudata, in which species there is a 
preat prolongation of the caudal extremity into a spine, which is, how- 
ever, destitute of articulation. The presence of a facial suture, which I 
have detected in the species hereafter described, would offer still greater 
ailnity to the Trilobites, as being peculiarly characteristic of that group. 
The great difference, in point of time, between the deposit of the lower 
coal-measures, in which Crustacea of this character first appear, and 
the upper Jurassic, where they approach very closely to l^e recent 
forms, would again account for their closer' alliance to the Trilobites, 
thus leading on in beautiful gradation to that great and important group 
of the Crustacea which is characteristic of, and obtains its maximum de- 
velopment in, the older palsBozoic roeks.'^ 

Mr. Baily has also contributed to our Journal lists of fossils of con- 
siderable value from Cahirconree, Derrymore Glen, Ballycar, Eeagh- 
ladda, from the Silurian slates of the east side of the Slieve Phelim group, 
found by Mr. A. B. Wynne, of the Geological Survey, including several 
new species of much interest. 

Mr. Jukes and Mr. Du Noyer have given a paper to the Society 
which raises some questions of considerable interest as to the physical 
conditions of the south of Ireland during the earlier parts of the Old Bed 
Sandstone period. It appears from Mr. Jukes's investigation of the geo- 
logy of Cahirconree that horizontal beds of the Old Eed Sandstone forma- 
tion rest in that mountain partly on Silurian beds, and partly on beds of 
a conglomerate called by him the ''Inch Conglomerate," and thus 
described : — 

'' The Silurian rocks, which are a good deal contorted, end in a steep 
precipice of about 500 feet, nearly vertical, against which the horizontal 
beds of Old Bed Sandstone have been deposited. That this feature is not 
the result of any dislocation subsequent to the formation of the Old Bed 
Sandstone is shown by the fact that the beds of that formation stretch 
across the top of this Silurian precipice in unbroken sheets of a conglo- 
merate containing quartz pebbles, tiiat can be traced, in all directions, 
ioc a considerable distance, those conglomerates resting on the one side 
on the Silurian rocks, and reposing on the other on other beds of con- 
glomerate that can be traced round one side of the glen, and for several 
miles in the S. W. direction. These latter lower beds of conglomerate 
are of a very remarkable character, containing angular blocks, frtigments 
of mica schist, gneiss, felstone, slate, &c. No gneiss or mica schist is 
now known in the neighbourhood, or anywhere nearer than Gal way ; 
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jet Bome of these blocks are a foot in diameter, and but very slightly 
rounded at the comers. The conglomerate which we call the Inch 
Conglomerate, from the name of a place on the south coast where it is 
well seen, dies away towards the west, and, from a thickness of 400 feet 
in Derrymore Glen, thins out to six feet near Minard, where it termi- 
nates to the west.'' 

In addition to the fragments composing this conglomerate mentioned 
by Mr. Jukes, I observed fragments of granite, with white mica, re- 
sembling the granite fragments of the Old Bed Sandstone of Waterford, 
and in both cases probably derived from the great Leinster axis of gra- 
nite. If this conjecture should, on farther examination, prove correct, 
it may serve to fix the geological age of the Inch Conglomerate, and re- 
move some of the obscurity that at present envelopes &e junction of the 
lower carboniferous beds of the south of Ireland with the deposits of 
unquestionably Silurian age found at Dingle. It might also serve as a 
positive basis for speculation, as to the conditions of sea and shore, of the 
Old Bed period in Ireland, which admitted of the transport of large 
boulders and coarse pebbles from the Leinster mountains simultaneously 
to the south of Waterford and west of Kerry, there to be rolled and 
pounded by the rough billows of an older Atlantic into the red conglo- 
merates that now form the columnar cliffs of Waterford, or rest upon the 
flanks of Cahirconree. 

The Eev. Eugene O'Meara continues his researches into the forms of 
the fossil Diatomacese, and has laid before us during the past Session the 
results of his examination of some specimens from the Lower Eocene 
Tertiaries of Hampshire. The Diatoms found by Mr. O'Meara in these 
beds are all of recent forms, two belonging to brackish water,, and but 
one fragment of a salt-water species (CoscinodisctM radiatus). 

n. PHYSICAL GEOLOGY AND MIOTSEALOGY. 

Captain Molony, of the Madras Army, has brought under our notice 
an interesting speculation as to the origin of Magnesian Limestone, by 
which he proposes to account for its atomic chemical composition, and 
also for the absence of fossils often characteristic of this formation. His 
theory, which is ingenious, is based on the law of interchange of oceanic 
currents by virtue of difference in relative specific gravity. If from any 
cause carbonate of lime happens to collect in solution in the waters of 
one ocean, while carbonate of magnesia accumulates in another ocean, 
and a communication be opened up between these oceans — ^as between 
the Mediterranean and Atiantic, or between the Eed Sea and Indian 
Ocean — ^the result will be an interchange of sediments, accompanied by 
an accumulation of deposit in the sea, into which the water of heavier 
specific gravity flows. To use his own words : — 

'' Suppose one sea to have held carbonate of lime in solution, and a 
neighbouring sea, carbonate of magnesia ; then, according to Maury's 
theory, a surface and under-current from one sea to the other must have 
been established, by reason of the difference of specific gravity of the two 
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seas,-— the specific gravity of magnesia being greater than that of lime; 
and these currents must have lasted so long as that difference existed, 
which may have been for thoosands of years. Thus carbonate of mag- 
nesia may have flowed into the one ocean, and carbonate of lime into the 
other, till equilibrium was set up between them, which would have oc- 
curred on the proportions having become one to one, or, in other words, 
when they had mingled together, and gained the ratio to form magne- 
sian limestone; and then an age of tranquillity and subsidence may have 
commenced, during which the mixed carbonates may have been deposited 
at the bottom of the sea, and our dolomites and magnesian limestones 
have been formed." 

The aqueous theory of dolomites is gaining ground among geolo- 
gists, and this speculation of Captain Molony's appears worthy of at- 
tention. It would, however, be more complete if he had shown the 
probability of separate deposits or solutions of the lime and magnesian 
carbonates occurring in two different seas. So far as we at present know, 
the relative quantities of lime and magnesia (existing generally as sul- 
phate of lime and chloride of magnesium) appear to be the same in all 
our oceans, — indicating that the relative supplies of these earths brought 
down by rivers is nearly constant, and the solvent action of the sea- 
water upon them pretty imiform. Ko doubt, some special cause might 
exist at a particular epoch which would develop an unusual amount of 
magnesia in one sea or locality, while there was no such development in 
a neighbouring sea. Such a cause is found in volcanic action, — a view 
of the case which would bring the aqueous and igneous theories of dolo- 
mitization in relation with each other. We should welcome among us 
a fellow-labourer like Captain Molony, who has given good promise of 
future eminence as a geologist, and who occupies a position at Madras in 
which he may contribute much information for our benefit. 

An Analysis of Anorthite, constituting an essential element of a crys- 
talline Diorite, from the TJral Mountains, has been read before us by Mr. 
Bobert H. Scott. It is identical in composition with the Anorthite 
which I have shown to form an essential element of the Syenite of Car- 
lingford Mountain. 

A question of much interest is raised by the proof of the occurrence 
in large quantity, in rock masses, of a mineral hitherto considered a 
rarity of our mineralogical cabinets. A similar case was established by 
myself in a paper on Lepidomelane, read before the Geological Society 
of London, in which I showed that the common black mica of Lein- 
ster and Donegal is probably identical with the rare Lepidomelane of 
Sollanan. 

In the case of the Carlingford Syenite, I have shown that it is pro- 
bable that this peculiar form of felspar (Anorthite) is only the result of 
the action of the carboniferous limestone of the locality acting as a flux 
to the molten granite, and converting its alkaline felspar into a lime fel- 
spar. Of course, it is not to be supposed that such an agency was at 
work in every case in which we find a lime felspar entering into the com- 
position of an igneous rock ; but it is worth wlule to remember that such 
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cases may occur, and that we are not alwa3rs to attribute peeuliaritieB of 
composition of igneous rocks to original differ^ices, when they may often 
be as easily explained by their adulteration and admixture with rocks 
which have modified and altered them, so as to dbange even the ^eameat- 
tary minprftlft of which they are composed. 

Among the most yakiable of the papers contributed to our Society 
during the past year may be reckoned those read before us by M. Al- 
phonse Gages, partiy on account of the interest of the £EU$ts described by 
him, but principally in consequence of the important yiews they open 
up with reference to the genesis of rock masses, particularly those o£ 
metamoiphic origin. M. Gages' first paper, on *' Pseudomorphic Tre- 
molite," was read before this Society in January, 1858, and the facts 
contained in it, with many others superadded to them, were subse- 
quentiy made the basis of a general theory of metamorphism in a paper 
read to us in November, 1858. The substance of this latter paper was 
also communicated to tiie Meeting of the British Association held at 
Leeds, by the liberal aid of which body we may hope to find M. Gages* 
ideas developed into a consistent and complete ttieory of metamorphie 
action, based upon the only sure foundation of such speculations— viz., 
chemical and chemico-mechanical analyses of metamorphosed rocks. 

I shall only quote from M. Ghiges' paper a brief statement of bia 
method of procedure, and its application to the Pseudomorphic Tremo- 
lite, on which he first commenced his researches : — 

'* The simple action of acids or other dissolvents on a given rock, re- 
moving from it certain parts, and leaving others.exposed to view, will 
sometimes enable us to observe its mode of formation, as well as that of 
its decomposition. It is important to remark that the mechanical state 
of the substance to be acted on is not an indifierent element in these ex-^ 
periments; the chemical result will, of course, be the same, whether the 
substance to be acted upon be in the form of powder, of lamin®, more or 
less fine, of rock fragments, or of crystals cut in the direction of the 
cleavage ; but the true interpretation in reference to the value of the 
several phenomena observed will be essentially different as regards the 
geological origin of the object of inquiry. 

** In support of this proposition I may allude to some examples lately 
supplied by the experiments which I have made. In taking, for in- 
stance, a fibrous dolomite, such as that found near Miask in the Ural 
Mountains, the ordinary analysis of the mineral will give us a quantity 
of lime, nmgnesia, and silica, represented by the following numbers :— 

Carbonate of lime, 57*483 

„ magnesia, 40*974 

Sesquioxide of iron, and alumina, . . . 0*41 1 

Water, and organic matter, 0*239 

Silica, 1*095 

100-202 

** From this analysis it would appear that the mineral to which I 
have referred is a dolomite rock ; but it affords us no information what- 
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eyer relative to its real nature or origin. If, however, instead of ope- 
rating on the mineral in the form of powder or fragments coarsely 
broken up, we proceed by means of diluted hydrocblorio acid acting on 
a single fragment of moderate dimensions out in the direction of the 
fibres, we shall observe, after continuing the process for some days, that 
there will be left an asbestiform skeleton, of which the following is the 
composition: — 

SiKca, 68 

Magnesia, 29 

— ^numbers representing a magnesian TremoUte ; and it is from this sim- 
ple difference in the manner of conducting the experiment that we have 
arrived at a result so different from the former, thus enabling us to trace, 
so to speak, the real origin of the rock in question.' ' 

I had, myself, occasion to apply M. Gages' chemico-mechanical ana- 
lysis to some Indian minerals itom Kagpur, and was fortunate enough 
to discover a remarkable example in one of them, hitherto undescribed, 
and which I have named Hislopite, after the zealous missionary who 
brought it to England. I found this mineral with the form and crys- 
tallization of Calcite, of a bright-green colour, which colour turned out 
to be owing to the presence of one of M. Gages' superposed skeletons, 
composed of Glauconite, and suggesting a most interesting series of re- 
flections as to the relative date, mode of superposition, and genesis of the 
compound mineral M. Gages himself is engaged in applying his theory 
to the solution of one of the most difficult and interesting questions in 
chemical geology — I mean the origin of Serpentine, both Yerd Antique 
and compact, or porphyritic. In this investigation I most heartily wish 
him success, and if zeal and intelligence can command it, I feel th&t he 
well deserves it M. Gages has also laid before us the analysis of a 
Phosphate of Alumina (hydrated), allied to Peganite and Pischerite, 
found by Mr. G. H. Kinahan, of the Geological Survey, near Loughill, 
county of Limerick. 

On the whole, the Society may congratulate itself on a year of con- 
siderable activity, durins which several fresh labourers of much promise 
have joined us, and helped, with the assistance of our old and tried 
hands, to produce a Part of our Journal, of which we have no need to 
feel ashamed. Many causes have combined to produce this increased 
activity among our Members, but among the chief may be reckoned the 
speedy and accurate printing of our Journal in the pages of the ** I^a- 
tural History Keview." In this Journal are now printed the " Pro- 
ceedings" of almost every Scientific Society in Ireland, and it is well 
known both in England and abroad as the organ that represents the state 
and progress of Irish Science. Although all Science is one, and knows 
no country, yet it is highly desirable that each country should obtain 
her fair share of credit for the contributions she may make, however 
humble, to the common stock ; and I feel sure that all who hear me will 
agree with me in thinking that it is more worthy of their true position, 
that the cultivators of Science in Ireland should publish their investiga- 
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tionB through the medium of a recogniBed Irish Scientific Journal, rather 
than in the pages of an English or Scotch periodical. 

Having completed ^my survey of the geological work done by our- 
selves during the past year, I shsQl now ask your attention to one or two 
important publications bearing upon Geology which have appeared else- 
where during the same period. In doing so I shall not attempt to notice 
all that is of value, but shall confine my attention to a few publications 
which are of pecuHar importance, either in consequence of the novelty 
of the views they contam, the valuable results they embody, or Hie 
authority of those who have given them countenance aiid support. 

JRAXiaiXUAXR CATALOGUE. 

Among the published works of the past year, of value to the scien- 
tific geologist, must be reckoned the ''Earthquake Catalogue" of the 
£riti& Association, the joint product of the industry and intelligence 
of the Messrs. Mallet. 

This important Catalogue is now completed to the year 1850, and 
will form a valuable work of reference, and a starting-point for future 
investigators. The fourth Report, which accompanies the Catalogue, 
contains a vast amount of information, particularly with respect to 
seismometers and modes of measuring direction and depth of earthquake 
shocks, which cannot fail to prove of the highest value, and lead to im- 
portant results, as soon as the number of accurate observations shall 
allow of inferences being drawn, on which reliance can be placed. 

MS. soiuby's theoby of hetahobphic eocxs. 

A most important paper has been published by Mr. Sorby in the 
Proceedings of the ** Geological Society of London,'* on the application 
of the microscope to the study of the physical origin of the igneous 
rocks, including lavas, traps, granites, and quartz veins. 

Mr. Sorby is already weU known by his researches on the mecha- 
nical origin of cleavage, and on the physical conditions of deposition of 
sandstone rocks, with reference to currents of the seas that produced 
them. He has placed geologists under a further obligation to him by 
the remarkable application he has made of the microscope as an instru- 
ment of physico-geological research. 

His idea may be stated in a few words, and is as follows : — 1. If a 
crystalline body be formed by sublimation, there may be left in its sub- 
stance air or va/powr cavities, discoverable by microscopical examination. 
2. If the crystalline mass be deposited from aqueous solution, or in 
presence of water that cannot escape, we shall have^«(^ cavities herme- 
tically sealed up, the contraction of the contents of which gives us a 
measure of the conditions of temperature and pressure under which they 
were formed. 3. If the fluid filling the cavity be solid at ordinary 
temperatures, then we shall have microscopical cavities filled with glass 
or stone, according to the conditions of cooling ; these form vitreous or 
lithoid cavities, and these glass and stone cavities may, and often do, 
contain spherical void spaces that measure the amount of contraction 
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undergone by the contents of the cavity in cooling, and thereby enable 
US to ascertain, within certain limits, the conditions of temperature and 
pressure under which the rock became crystalline. 

The real difficulty in the interpretation of the microscopical pheno- 
mena is one pointed out fully by Mr. Sorby himself, viz., that the 
amount of contraction depends upon both the original temperature and 
pressure, and that therefore our conclusions wiU be very different, ac- 
cording as we assume, as we must necessarily do, various hypotheses as 
to either one condition or the other. 

Mr. Sorby has tabulated as follows the results of his observations 
on the two extreme hypotheses : — 

1. That there was no pressure save that of the contained vapour. 

2. That the temperature was constant, and 360° C, the pressure 
varying. 

His statement is : — 

''In order that the various results may be compared more conve- 
niently, I subjoin the following table. The firat column gives the tempera- 
ture in degrees Centigrade requisite to expand the fluid so as to fill the ca- 
vities, if the pressure was not greater than the elastic force of the vapour, 
which, of course, is the lowest temperature at which the rock can have 
been consolidated, since the excess of pressure coiQd not be less than 
nothing. In the other column is given the pressure in feet of rock requi- 
site to compress the fluid so much that it would just All the cavities at 
860°, being, therefore, the actual pressure if in each case the rock was 
consolidated at that temperature. 

Temperatnre. Pressure. 

Trachyte of Ponzm 856"* . . . 4,000 

Elvan at Gwennap, 820 .. . 18,100 

Granite at St. Austle, 256 .. . 32,400 

Mean of the Ck>mi8h elvana, 250 . . . 40,300 

More recent veins of granite at Aberdeen, ....... 245 . . . 42,000 

Mean of Comiah granites, 216 . . . 50,000 

Elvan at Swanpool, near Falmouth, 203 . . . 53,900 

Granite firom the Ding Dong Mine, near Penzance, . . 162 .. . 63,600 

Mean of the Highland porphyry-dykes, . ...... 185 .. . 69,000 

Exterior of the main mass of the granite at Aberdeen, . 185 . . . 69,000 

Mean of the Highland granites, 99 . . . 76,000 

Centre of the main mass of the granite at Aberdeen,. . 89 . . . 78,000 

" It will thus easily be seen that, if pressure is not taken into account, 
there is a gradual decrease in temperature on passing from trachyte to 
granite ; whilst if, as is far more probable, the temperature was nearly 
the same, the pressure increases in passing from trachyte through elvans 
to granite ; and I think all geologists will agree with me in thinking 
that this is a very satisfactory resiili" 

Objections have been raised to Mr. Sorby's method of inquiry, based 
upon &e minute character of the phenomena he is obliged to examine, 
llliese objections can only proceed from or have weight with those geo- 
logists of the old school who deliberately ignore physical science of 
every kind, and trust to the evidence of their hands and feet, their eyes. 
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noees, and other unaided fienseSy as the ultimate authority to which every 
qaefition, however delicate or complicated; is to be referred. 

Ifr. Sorby has disposed of these field geologists in such a masterly 
manner that I cannot do better than quote his words : — 

" And here I cannot but make a few remarks, in conclusion, on the 
value of that instrument [the microscope], and of the most accurate 
physics in the study of physical geology. Although with a first-rate 
microscopey having an achromatic condenser, the structure of such 
crystals and sections of rocks and minerals as I have prepared for my- 
sdf with very great care, can be seen by good daylight as distinctly as 
if visible to the naked eye, still, some geologists, only accustomed to 
examine lai^ masses in the field, may, perhaps, be disposed to question 
the value of the facts I have described, and to think tiie objects so mi- 
nute as to be quite beneath their notice, and that all attempts at accu- 
rate calculations from such small data are quite inadmissible. What 
other science, however, has prospered by adopting such a creed ? What 
physiologist would think of ignoring aU the invaluable discoveries that 
have been made in his science with the microscope, merely because the 
objects are minute ? What would become of astronomy if everything 
was stripped from it that could not be deduced by rough calculation 
from observations made without telescopes ? With such striking ex- 
amples before us, shall we physical geologists maintain that only rough 
and imperfect methods of research are applicable to our own science ? 
Against such an opinion I certainly must protest ; and I argue that 
there is no necessary connexion between the size of an object and the 
value of a fact, and that, though the objects I have described are mi- 
nutOy the conclusions to be derived from the facts are great." 

IRISH GEOLOGICAL STTEVET. 

The progress made in the Geological Survey of Ireland, under the 
superintendence of Mr. Jukes, during the past year, has been very con- 
siderable. 

The survey on the six-inch scale is complete as to the counties of 
Dublin, Wicldow, Kildare, Carlow, Wexford, Waterford, Cork, and 
Kerry; and is largely advanced in. Clare, Tipperary, and Queen's 
County ; portions of King's County and Meath have also been surveyed. 
The publication of the one-inch maps, geologically coloured, is proceed- 
ing rapidly ; of the 205 sheets into which all Ireland is divided, 44 were 
published at the close of 1858, and 37 others are more or less advanced, 
some of them being now in the colourers' hands. We may reasonably 
hope to see by the close of this year, or early in 1860, a total of 87 
sheets published, rather more than two-fifths of the island. This area 
will comprise all the southern part of Ireland, south of the parallel of 
Nenagh, and all south of the parallel of Balbri^an, for a width of three 
sheets from the eastern coast. 

During the past year, there were also published by the Geological 
Survey, to accompany the maps, four small descriptive pamphlets, en- 
titled ** Data and Descriptions," explanatory of four of the published 
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sheets. These are to be continued under the title of ''Explanations," 
and it is intended to bring out one for each sheet They contain 
descriptions of the physical geography, of the relations between the 
physical geography and the geological structure of the ground included 
in each sheet, a description of the rocks, and notes on the fossils con- 
tained in them, and also an abstract of the observations made in the 
field, being the data on which the conclusions as to the geological 
structure were founded. Two of these "Explanations" refer to the 
Kilkenny coal-field, and are now in the press, while others are in pre- 
paration. They wiU form a novel, attractive, and useful addition to 
the Geological Maps; and it is to be hoped that they will be issued with 
the Maps without additional charge, as they form an integral portion 
of the coloured maps, and are absolutely necessary to a perfect under- 
standing of them. 

MESSSS. DABWTN AKD WALLACE ON VABIATION OF SPECIES. 

During the course of last year two papers were laid before the Lin- 
naean Society, which have so important a bearing upon geology, that 
a passing notice of them is necessary. One is by Mr. C. Darwin, ** On 
the Variation of Organic Beings in a state of ITature ; on the Natural 
Means of Selection ; and on the Comparison of Domestic Eaces and 
True Species." The other paper is by Mr. Alfred Eussel Wallace, 
" On the Tendency of Varieties to depart indefinitely from the Original 
Type." These papers are vouched for by two sponsors. Sir Charles 
Lyell and Dr. Joseph D. Hooker. I should not have paid much atten- 
tion to them, or noticed them in this address, were it not evident that 
they are supposed by a certain class of geologists to prove more than 
they pretend, and to lead to conclusions which are rather hinted at than 
asserted. If they are of any value for a purpose beyond what appears 
to be their intention, it can only arise from the supposition that they go 
far to prove the doctrine of Transmutation of Species, a doctrine which 
appears te disturb the speculations of some geologists and naturalists as 
much as the Transmigration of Souls afflicted the Pythagoreans, or the 
Transmutation of Metals the Alchemists of the Mid^e Ages. 

Let us examine what is asserted, and what is proved, by Mr. Darwin. 

Mr. Darwin's paper is simply an application of Malthus*s doctrine of 
population te organic species, and a consequent demonstration that nqne 
but the healthiest, the most vigorous, and the best provided of a species 
can survive ; and that the weakest must ' go to the walL' The result of 
this battle of life will be, that a race or variety of the species will be 
propagated, more intelligent, more capable of securing its food, than 
the other races; and that there will be no tendency to return to the 
original type if that type were less skilful and active than the variety 
into which it has passed by breeding. To this there can be no objec- 
tion, except that of want of novelty. 

Mr. Wallace, in his paper, adopts the same line of reasoning, and 
carries it one step farther, as appears from the following passage : — 

" We believe we have now shown that there is a tendency in nature 

JOTJBN. GEOL. SOC. DT7B. — ^VOL. VHI. X 
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to the continued progression of certain classes of varieties further and 
further from the original type — a progression to which there appears 
no reason to assign any de&iite limits — ^and that the same principle 
which produces this result in a state of nature will also explain why 
domestic varieties have a tendency to revert to the original type. The 
progression, by minute steps, in various directions, but always checked 
and balanced by the necessary conditions, subject to which alone exist- 
ence can be preserved, may, it is believed, be followed out, so as to 
agree with all the phenomena presented by organized beings, their ex- 
tinction and succession in past ages, and all the extraordinary modifi- 
cations of form, instinct, and habit which they exhibit," 

The possibility of departing indefinitely from the original type is 
here assumed, and must be regarded as an hypothesis contrary to our 
experience, and at variance with all we know of other departments of 
nature. 

It does not follow, because we can bend a bow a certain distance 
without its breaking, that therefore we may safely apply to it any 
force ,' neither does it follow, that because the individuals of a certain 
variety of species are capable of living on under circumstemces of pri- 
vation and trial that would destroy their weaker brethren, that there- 
fore they would survive any amount of change, by becoming accommo- 
dated to the new conditions. According to the law on which the 
Creator has formed the universe, it appears to me that the propagation 
of special varieties is simply a provision to guard against the destruction 
of the species by any, the least, change ; and that it is unphilosophical 
in the highest degree to assume an unlimited amount of change to be 
possibla 

This speculation of Messrs. Darwin and "Wallace would not be 
worthy of notice, were it not for the weight of authority of the names 
under whose auspices it has been brought forward. If it means what it 
says, it is a truism ; if it means anything more, it is contrary to fact. 

ASTBONOMICO-GEOLOGICAL SPECULATIONS. 

Several questions, of astronomical rather than geological interest, 
have received the attention of physical investigators during the year, 
particularly the question of the fluid condition of the interior of the 
earth, respecting which Professor Jellett and Professor Hennessy have 
published their views. Before entering on this subject, it may be 
worth while to express my own views as to its bearing on, and relation 
to, geological inquiries. 

There are four distinct periods or epochs, plainly recognisable in the 
history of our globe, viz. : — 

1. The Astronomical. 

2. The Cosmogonical. 

3. The Geological. 

4. The Historical. 

The flrst of these^ or Astronomical, involves the consideration of the 
earth considered as part of the solar system^ and includes the discussion 
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of yarious theories as to the origin and phenomena of that system, such 
as the nehular h3rpothesis, the nature of comets, the relation of our 
system to other stellar systems, and such like questions. These in- 
quiries are uniyersally admitted to be not geological. The second epoch, 
of our globe embraces the transition period from the Astronomical to the 
Geological ; during this periodno life existed on the earth, but the great 
outlines of the physical structure of the globe were laid down, and 
many of the depressions and elevations frequently referred by geologists 
to secondary and tertiary epochs were probably in existence before the 
first creature of God lived upon the face of the earth. The tidal cur- 
rents followed their present laws, arising from the configuration of the 
primeval valleys of the bottom of the sea, and the skeleton framework 
of the great continents was constructed during this cosmogonical period. 
I do not deny that we may find traces of elevation and depression be- 
longing to subsequent or geological periods, but they were all subsidiary 
movements taking place along the Hnes of ancient lines of elevation, 
which, we have every reason to believe, were marked out before a 
single zoophyte spread his branches to the currents of the tidal wave, 
or before a single crustacean crawled or jumped on the palsBozoio 
sea-beach. Thus, in order of time, as in degree of importance, the phy- 
sical laws of the universe preceded the organic, and tiie earth was pre- 
pared for the habitation of God's creatures before they were called by 
His word into being. 

The third, or Geological Epoch, succeeded the Cosmogonical, and in it 
we find the earliest traces of life on our globe. It is as false in philo- 
sophy as it would be irreverent in religion to assert, that *' the world 
shows no traces of a beginning, no prospect of an end;'' and it is as great 
an error as we can commit in Geology to suppose that we do not see the 
beginning of organic life in the strata exposed in the crust of the 
globe. For ages the prejudice prevailed that the Historical period, or 
that which is coeval with the life of man, exhausted the whole history 
of the globe. Geologists removed that prejudice, and proceeded to sub- 
stitute another in its place—viz., that geological time is coeval with the 
globe itself, or that organic life always existed on its surface. I can 
see no difference in the two prejudices : they are equally unworthy of 
our attention ; for as surely as God made Adam, so surely did he make 
the first creature, whatever it was, that crawled, or swam, or walked, 
or flew, on the surface of the globe. 

Having thus divided the Cosmogonical fr:om the Geological epoch, 
I shall now proceed to notice some speculations which have hitherto, 
but erroneously, as I think, been supposed to have had a bearing on 
Geology. 

It is now many years since Mr. Hopkins published his two papers 
on the " Influence of the existence of a Fluid Nucleus on the Phenomena 
of Precession and Nutation." So many opinions have been expressed 
since that time on this subject, and so diverse in their tendency, that 
perhaps I may be pardoned if I here give a short history of this essen- 
tially cosmogonical problem. 

In Mr. Hopkins' first paper the fltiid nucleus and solid shell are* 
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supposed both homogeneous, both elliptical and similar, with no relation 
between their densities ; and the phenomena of precession and niitatioii 
are investigated on the supposition that the axes of rotation of the shell 
and nucleus differ from each other. The result of the investigation is^ 
that the Lunisolar Precession is the same as if the whole earth were solid. 
In his second paper Mr. Hopkins assumes Laplace's hypothetical law of 
density (for which there is no shadow of evidence), and the heterogeneity 
of the crust and nucleus, both subject to this law. The inner and outer 
surfaces of the shell are now, of course, no longer similar to each other, 
and there is assumed no law of connexion between the densities of the 
shell and nucleus. So far, every assumption is legitimate, except the . 
arbitrary one of Laplace's law. The result is, that to give the observed 
Lunisolar Precession, the shell must have a thickness of from 800 to 
1000 miles. 

The problem is purely mathematical, and if we had assumed any 
other law of density, we should have found another thickness just as 
improbable and arbilxary as that found by Mr. Hopkins. 

The next labourer who appeared in this investigation was Professor 
Hennessy, who has endeavoiu*ed to £nd two limits to the thickness of 
the shell, by adopting the following hypotheses : — 

1st. By assuming Laplace's law to hold good for the nucleus and 
shell, with an abrupt alteration of constants in passing from the shell 
to the nucleus, to correspond with a supposed and probable change 
in density in passing from the liquid to the solid condition, Mr. Hen- 
nessy obtains a major limit to the thickness of the shell of 600 mileek 
His minor limit is founded on the following hypotheses : — 

a. The shell homogeneous, and of the density of the rocks at the 
surface. 

h. Inner and outer surfaces of shell similar, 

e. Internal surface perpendicular to gravity. 

d. Outer surface not perpendicular to gravity, and its ellipticity, if 
it were so, t^t, instead of shs* 

Erom these assumptions Mr. Hennessy finds the thickness of the 
shell to be eighteen miles, a result which has been frequently quoted by 
geologists as falling in with their preconceived views of what the thick- 
ness ought to be. 

I do not regard Mr. Hennessy's hypotheses as entitled to more 
weight than Mr. Hopkins', with which, so far as Laplace's law is con- 
cerned, they are identical; and in a paper published by me in the 
'* Transactions of the Koyal Irish Academy," on the ** Original and Ac- 
tual Fluidity of the Earth and Planets,*' I have endeavoured to show that 
all such speculations are only to be received with the credit due to the 
truth or probability of the hypotheses on which they are based. I confess 
that I have a strong objection to one of Professor Hennessy's hypo- 
theses, that, namely, which assumes the outer shape of the earth not to 
be perpendicular to gravity. So far as we know, the results of direct 
measurement and observations on the moon (with which latter the pen- 
dulum result should be identical) both give y^ as the true figure of the 
earth. It is true the pendulum gives ^{^^ and Mr. Hennessy assumes 



HAT7GHT0N — ^AmOTAL ADSBES8. 155 

liTy the mean of both, as the true figure perpendicular to gravity ; but 
in my opinion the pendulum result is influenced by local attractions, 
such as the ocean, special geological formations, &c., and not entitled to 
the same weight as the lunar observations, which are theoretically equi- 
valent, and which latter give the same shape, ishs, that Bessel- deduced 
from tiie direct measurement of arcs. 

But even granting Mr. Hennessy's hypothesis, that the outer sur- 
face of the shell is not perpendicular to gravity, it appears to me 
that there is an error in his calculation of the thickness of the shell, 
which, admitting his hypotheses, should, if my calculation be cor- 
rect, be 166 miles, instead of 18 miles, as I have shown in the paper 
referred to. This minor limit to the thickness of the shell, of course, 
destroys the supposed geological interest of the question ; but I should 
be sorry to rest the question on a mere numerical calculation, as, in my 
opinion, the principle is fundamentally erroneous which would seek to 
support geological theories as to volcanic phenomena, or igneous action 
of any kmd, by appealing to speculations which belong essentisilly to 
the Cosmogonical, and not to the Geological, epoch of our globe. Mr. 
Hopkins has appealed to the motion of the moon, Mr. Hennessy to the 
phenomena of gravity, and both have raised questions of the highest in- 
terest to the mathematician ; but, in my opinion, destitute of any prac- 
tical bearing on the science of Geology. 

Quite recently. Professor Jellett has added to our knowledge of this 
subject, by calculating the change in the length of the day that would 
be produced by the friction of the nucleus against the shell. His solu- 
tion of this question is independent of the homogeneity or heterogeneity 
of the shell, and to a certain extent of its ellipticity. His result is, that 
the change in the length of the day would be imperceptible in 3000 
years. 

So far as the investigations of mathematicians have proceeded as yet, 
the result seems to be as follows : — 

1st. That the earth; land, water, and sea bottom, considered as a 
whole, — or, if we please, the couche ten miles down, — of equal density, 
has assumed a mean shape, of the ellipticity of t^. 

2nd. That the force of gravity is, and must be, everywhere perpen- 
dicular to this surface. 

3rd. That if friction be allowed to exist between the nucleus and 
shell, there is no minor limit, and no major limit, possible to the thick- 
ness of the latter ; for the whole may be fluid, and yet move as a solid. 

4th. That particular plains and tracts of the earth's surface may 
possess a shape different from that represented by the ellipticity of ^. 

5th. That no conclusion, of geological value, can be drawn from 
these speculations as to either the fluid nucleus of the earth or the 
changes its shape has already undergone. 

THEOLOGICAL THEOBTBS OF GEOLOGY. 

Before concluding, I would say a few words on a remarkable book 
which has given rise to much discussion, both outside and inside geolo- 
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By separate experiments it was ascertained that the combined silex 
was associated exclosiTely with the zinc, for the loose red powder con< 
tained nothing bnt peroxide of iron and water. Snch being the case, it 
seemed highly probable that the crystalline material was the ore of zinc, 
well known nnder the name of electric calamine, and this anticipation 
was converted into a certainty when, in discussing the analytic results, 
it was ascertained that for every atom of combined silex there were 
three atoms of oxide of zinc, and that the water found was almost 
exactly the quantity necessary for bringing the silicate of zinc and the 
peroxide of iron to the hydrated condition^ In fact, the results sJready 
obtained may be made to assume the following form, viz. : — 

(Snex, 19-72 

(1) I Oxide of zinc, 5400 

(Water, 5-79 

^rtv / Peroxide of iron, 15*30 

^^^ iWater, 3-01 

Sand, 1*58 

Sulphide of lead, 060 

100-00 

The results in group (1) correspond exactly to 2(3ZnO, SiOs) 
+ 3H0, the well-known formula for electric calamine ; and those in 
group (2) very nearly to 2rea O3, 3H0, the formula of brown Hematite. 

As respects the precise locality in which this mineral is found, my 
information, I regret to say, is rather scanty, being derived solely from 
the foUowiug passage in a letter which I received, on the 15th of Ja- 
nuary, from Mr. Gartlan : — 

" The portion of earth sent to you for analysis was taken from the 
bottom of an old shaft on the property of the General Mining Company 
for Ireland, at Silver Mines, in the county of Tipperary. This shaft had 
been sunk, some years ago, by former lessees of the mine, but was after- 
wards abandoned." 

Should an ore such as that I have just described, containing 54 per 
cent, of oxide of zinc, equivalent to 43*33 per cent, of metal, be found 
in quantity in the Silver Mines, it would undoubtedly be a discovery of 
commercial importance. It is true, the electric cannot be smelted with 
the same facility as ordinary calamine, as the oxide of zinc does not ad- 
mit of being reduced while it is in union with the silex. This difficulty, 
however, may be easily overcome by the use of a proper amount of some 
strong base, such as lime, which will, at an elevated heat, set the oxide 
of zinc free, when this latter will, as usual, be deoxidized by the carbon. 
It is a curious fact, that this obvious modification of the smelting pro- 
cess, as usually practised, has not as yet come to be adopted on a great 
scale in either England, Belgiiun, Silesia, or Bleiberg, — the mixed ores, 
after having undergone a preliminary roasting, being still heated, with 
a view to their reduction, in contact with charcoal alone. The result. 
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WEDNESDAY EVENING, MABCH 9, 1869. 

Rev. Peofessok Haughton, r.T.C.D., F.R.S., President, in the Chair. 

The Minutes of last Meeting having been read, were approved of, and 
signed by the Chairman. 

Laurence Waldron, LL. D., M. P., Ballybrack, proposed by Dr. Ap^ 
John, and seconded by Gilbert Sanders, Esq., was declared duly elected. 

James Apjohn, M. D., Professor of Chemistry in the University of 
Dublin, read a paper — 

ON THE OCCITEBENCE OF ELECTEIC CALAMINE AT THE SILVEE MINES, COTJNTY 

OP TIPPEEAET. 

In January last I received from Mr. M'Evoy Gartlan, a gentleman who 
has, I understand, some interest in the Mining Company of Ireland, a 
mineral substance for analysis, which turns out to be an ore well known 
to mineralogists and chemists. It is, however, the first specimen having 
an Irish locality which has come under my observation ; and I do not 
find, in any book to which I have had access, mention made of its occur- 
rence in this country. Und.er these circumstances it has occurred to me 
that it would be desirable to have the fact of its having been found in 
Ireland put upon record, and, with the view of securing such object, 
there is probably no better course to take than to bring what I know 
respecting it under the notice of the Geological Society. 

This mineral substance, as it reached me, occurred in loose rounded 
masses, having at first sight the appearance of an ochrey clay. A Httle 
examination, however, showed that it was in the greater part a colour- 
less crystalline mineral, encompassed by and intermixed with hydrated 
peroxide of iron. Distinct crystals were not easily obtained, but a well- 
developed one, of moderate size, was finally picked out, which, when 
examined under the microscope, proved to be a trimetric prism, termi- 
nated by the faces of the two horizontal prisms characteristic of the 

fourth systeuL 

Preparatory to its analysis a known weight of it, mcluding not only 
the crystalline material, but the loose ochrey coating, was heated for 
some time at 212°, and found to lose 5*23 per cent of water. The dry 
residuum was then made the subject of experiment, and was found to 
include the following constituents: — 

Siliceous sand, 1*58 

Silex, which gelatinized, 19-72 

Oxide of zinc, 54-00 

Peroxide of iron, 15-30 

Water, •' • . 8-80 

Sulphide of lead, 0-60 

100-00 



158 JOXTBNAL 07 THE GEOLOOICAL 800XETT 07 BTTBLIir. 

By separate experiments it was ascertained that the combined silex 
was associated exclusively with the zinc, for the loose red powder con- 
tained nothing but peroxide of iron and water. Such being the case, it 
seemed highly probable that the crystalline material was the ore of zinc, 
well known under the name of electric calamine, and this anticipation 
was converted into a certainty when, in discussing the analytic results, 
it was ascertained that for every atom of combined silex there were 
three atoms of oxide of zinc, and that the water found was almost 
exactly the quantity necessary for bringing the silicate of zinc and the 
peroxide of iron to the hydrated condition^ In fact, the results already 
obtained may be made to assume the following form, viz. : — 

(Silex, 19-72 

(1) I Oxide of zinc, 5400 

(Water, . 579 

/rtv / Peroxide of iron, 15-30 

^^^ iWater, 3-01 

Sand, 1-58 

Sulphide of lead, 060 

100-00 

• 

The results in group (1) correspond exactly to 2(3ZnO, SiOs) 
+ 3H0, the well-known formula for electric calamine ; and those in 
group (2) very nearly to 2re2 O3, 3H0, the formula of brown Hematite. 

As respects the precise locality in which this mineral is found, my 
information, I regret to say, is rather scanty, being derived solely from 
the following passage in a letter which I received, on the 15th of Ja- 
nuary, from Mr. Gartlan : — 

** The portion of earth sent to you for analysis was taken from the 
bottom of an old shaft on the property of the General Mining Company 
for Ireland, at Silver Mines, in the county of Tipperary. This shaft had 
been sunk, some years ago, by former lessees of the mine, but was after- 
wards abandoned." 

Should an ore such as that I have just described, containing 54 per 
cent, of oxide of zinc, equivalent to 43*33 per cent, of metal, be found 
in quantity in the Silver Mines, it would undoubtedly be a discovery of 
commercial importance. It is true, the electric caimot be smelted with 
the same facility as ordinary calamine, as the oxide of zinc does not ad- 
mit of being reduced while it is in imion with the silex. This difficulty, 
however, may be easily overcome by the use of a proper amount of some 
strong base, such as lime, which will, at an elevated heat, set the oxide 
of zinc free, when this latter will, as usual, be deoxidized by the carbon. 
It is a curious fact, that this obvious modification of the smelting pro- 
cess, as usually practised, has not as yet come to be adopted on a great 
scale in either England, Belgiimi, Silesia, or Bleiberg, — the mixed ores, 
after having undergone a preliminary roasting, being stiU heated, with 
a view to their reduction, in contact with charcoal alone. The result. 
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however, of such imperfect process is, that t^e loss of metal is enor- 
mous, amoimtingy according to Dumas, to 25, and, according to Millar, 
to 50 per cent A portion of this loss is, no doubt, due to the partial 
oxidation of the vaporized metal, but the greater part must be referred 
to the fact that silicate of zinc is not reducible by charcoal unless a 
strong base be also present. 

I may, in conclusion, observe, that along with the electric calamine, 
and mixed with it, I received from Mr. Garitlan another substance, in- 
cluding a much smaller quantity of silicate of zinc, and a larger amount 
of the hydrated peroxide of iron, mixed with sulphide of lead — this lat- 
ter constituting about one-twentieth of the weight of the entire. This 
galena was examined for silver, and, according to a single experiment, 
very carefully made, it was found to be highly argentiferous, including 
about eighty ounces of silver to the ton. 

The President having left the Chair, it was taken by the Eev. Pro- 
fessor Gkdbraitb. 

The Rev, Samuel Haughton, President, then read the following 
paper — 

OK THE FELSPAB ABD MICA OF THE GBAIOTE OF CANTON. 

The granite of the neighbourhood of Canton is composed of gray quartz, 
a light flesh-coloured or creamy- white felspar, in large crysteds, and a 
black glossy mica (crystals f by ^ inch) imbedded in the felspar, and 
accompanied by quartz. 

The following analyses will show the chemical character of these 
minerals: — 

Felspar of Canton Oranite. 

Per CenL Atoms. 

Silica, 64-48 . . . 1-433 



Alumina, 1912 . . . 0367 \^«i-. 

Peroxide of iron, . . 0-56 . . . 0-007/ ' 

Lime, 0-45 . . . 0016 

Magnesia, ..... trace v.n*^ftA 

Potash, 12-52 . . . 0-266^"'*°'* 

Soda, 3-24 . . . 0104- 

Loss by ignition, • • 0-16 



. VO-! 



100-53 

From the preceding analyses may be deduced the following relation 
among the atoms of silica, peroxides, and protoxides : — 

SiHca, 1433 . . . 400 

Peroxides, 374 ... 1-04 

Protoxides, .... 386 .. . 108 

From which it is plain that this felspar is Orthoclase. 
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The mineralogical formula of the four minerals are :— 
I. Lepidomelane : 

^^ (E«0')lsiO'**, 



[^(^^0) 



'*'lOO^'^ ^^J 



n. Black Mica of Carhw : 



[^(»=»)*^(''<>'>]«0'" 



[ 



m. Black Mica of Donegal : 

lY. Black Mica of Canton : 

^(8EO) + ^(E»0.)]siO.* 



[l 



It appears to me that the preceding formnlsB, representing black 
micas from Eussiay Ireland, and China, balance around a mean or ave- 
rage formula, which may be regarded as the type species of this mineral, 
viz. : — 

^* (3EO)+;^(R«0»)1siO'. 






100 ^ ' 100 ^ 'J 

This abstract or theoretical black mica probably exists only as an 
idea or conception in our minds, and may not have a concrete develop- 
ment in any place ; but it must be regarded as an essential constituent 
of the origincd granite formed in the astronomical epoch by the cooling 
of our globe. All our researches tend to prove that there is an original 
or type-granite, characteristic of the azoic epoch of the earth's history, 
marked mineralogically by the presence of four important minerals : 

1. Quartz; 

2. Orthoclase felspar ; 
8. Black mica; 

4. White mica ; 

and marked chemically by the abundance of potash and the absence of 
lime. 

. Donations were announced, and thanks voted to the donors. The 
Meeting then adjourned. 
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we are then met with another difficulty. About Milyerton there are 
thick, massiye, gray limeBtones, without any black shales, and some- 
what similar limestones may be seen at the Naul and ElemingstowBy 
apparently occupying a distinct band of coimtry, of a width of ^m a 
quarter to half a mile between the Cambro-Silurian rocks and the upper 
shaly parts of the Carboniferous Limestone. The dip is south at low 
angles, so that there is apparently a thickness of 600 or 700 feet of these 
pure limestones. 

Just about Bog of the Bing, howeyer, there is a marshy flat of hardly 
a quarter of a mile in width ; north of this the ground is all Silurian, 
but south of it nothing is to be seen but Carboniferous black shale, and 
black shale makes the whole of the high ground, for two miles south of 
it, as far as the Nag's Head. These shales seem to be in immediate con- 
tact with the Silurian rocks to the north of Bog in the Bang, What, then^ 
has become of the thick group of pure gray limestone, which on each 
side of this locality forms a well-marked band of country between the 
Cambro-Silurian district and the Carboniferous black shales ? 

Mr. Dunoyer and I were engaged in endeayouring to solye this pro- 
blem in the early part of this year, and had formed one or two hypotheses 
^ account for the facts, which we proposed to lay before the last meet- 
ing of the Society. The week before the meeting, howeyer, he took 
me to a small quarry at the top of the hill of Westown, a Httle south of 
the Naul. It so happened that I had been the preceding week in the 
Queen's County and Kilkenny, examining the lower Coal-measure shales 
of that district, and, therefore, had their peculiar lithological characteris- 
tics fresh in my eye, and I was instantly struck with 9ie similarity of 
these black shales at Westown to. those I had recently been observing to 
the southward. These shales are black, hard, and spHntery, and lie in 
regular layers of one or two inches thick, so as to haye a peculiarly 
** banded" appearance when viewed en masse. They are generally iron- 
stained when weathered. Their peculiar character is constant oyer the 
northern part of the county of Cork, in the counties of Kerry, Limerick, 
Tipperary, Kilkenny, Queen's Coimty, and Carlow. Their appearance 
in a cuttmg or quarry is yery distinct from that of any shales interstrati- 
fied with the limestone that I haye seen ; and in the counties just men- 
tioned, where Coal-measure shales occur, no one familiar with those shales 
would do otherwise than class those seen at Westown as Coal-measure 
shales, unless good evidence could be shown to the contrary. 

In all the counties just mentioned these shales abound occasionally 
in small crushed Goniatites, and in shells belonging to the genera Aviculo- 
pecten and Posidonomya. The same abundance of these fossils is to be 
found at Westown and the neighbourhood, and some of the other places 
where these Coal-measure shales occur in the northern part of the county 
of Dublin.* 



* Mr. W. H. Bailj informs me that the fossils hitherto coUected by us at Westown 
belong to the following species: — Goniatites crenittria and Xtffert(?;; Aviculopectem 
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"Wldle, howeyer, I feel Httle or no hesitatioii in looking on these shales 
as being above all the beds of the Carboniferous Limestone and belonging 
to the group which we colour on the map of the Geological Survey as 
Coal-measures, I would, nevertheless, wish to record, in the most distinct 
manner, my decided opinion, that no coal will ever he found in them. The 
greatest thickness of these lower Coal-measure shales, in the northern 
part of the county of Dublin, does not exceed 500 feet. "Now in all the 
counties of the south of Ireland, where we have hitherto examined the 
Goal-measure group, we have found that there is a thickness of at least 
1000 or 1200 feet between the Zot^^^^^ little bed of coal and the top of the 
limestone, and that no workable beds of coal make their appearance in 
the coal-measures until the limestone is covered by at least 1400 or 1500 
feet of shales, &c. 

In the Castlecomer coal-i&eld, the nearest to the county of Dublin, the 
thickness of about 1200 feet below the lowest coal is roughly divisible 
into two sub-groups, of about 600 feet each, — ^the uppermost containing 
many beds of sandstone and flagstone, while the lower consists almost 
entirely of black shales. I believe the black shales of the county of 
Dublin to^belong to this lower sub-group only, and that the Coal-measure 
group nowhere rises high enough to take in the flagstone series, much 
less the stiU higher productive Coal-measures. 

On one side of the Nag's Head patch of Coal-measures there come in 
two or three beds of hard sandstone, as at the Ballyrickard quarry, south 
of Bog in the Bing. These, however, lie immediately above the upper- 
most bed of limestone, and mark the base of the Coal-measure group. 
As might be expected, they are entirely of local occurrence. 

The other places where these lower Coal-measure shales make their 
appearance are, one at Baldongan running out to Loughshiimy, and 
some little patches which are visible on the shores, two in Loughshinny 
Bay, and one south of Drumanagh, and another south of the Giant's HilL 
To tiie west they also cap a slightly elevated ground called Prospect Hill, 
and the Hill of Garristown. 

If these be indeed the true Coal-measure shales, it foUows that below 
their base is the Upper Limestone, and that, whatever may be the sub- 
divisions into which it may be advisable to group the Carboniferous 
limestone of the county of Dubliu, we have the upper limit of it marked 
out for us by the basal boundary liue of these shales. 

How far it may be possible to recognise the four subdivisions of, 
4, Upper Limestone ; 3, Calp, or Middle Limestone ; 2, Lower Lime- 
stone; and 1, Lower Limestone shale, — ^which exist in other parts of 
Ireland, I am not yet prepared to determine. It is, however, pretty clear 
that in the county of Dublin any one of those subdivisions, or even the 
Coal-measures themselves, may form the local base of the Carboniferous 



papyraceut and varuibilit ; Potidonomya Becheri ; and a small one like membranacea 
of M'Coy. 

Besides these are undetennined species of the genera Ltmularcardiiim, Orthoceras, 
Dithyrocaris, Encrinites, and some stems and roots of plants. 
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GENEBAL BIEETING, WEDNESDAY, APRIL 13, 1859. 
Snt E. Gbtbtith, Babt.| LL. D., in the Chair. 

Thb Minutes of last Meeting haying been read^ were approved of, and 
signed by the Chairman. 

J". Beete Jtjkeb, M. a., F. E. 8., read the following paper — 

ON TECB OCCTJBEENCE OF SOUE ISOLATED PATCHES OF THE LOWEB COAL-MEASUBB 
SHALES IN THE NOBTHEBN FABT OF THE COUNTY OF DUBLIN. 

I HATE always felt great difficulty in understanding the stractnre and 
arrangement of the Carboniferous rocks of the county of Dublin. 

They are bounded on the south by Cambro-Silurian slates and Gra- 
nite ; about Howth they rest on Cambrian rocks ; while near Portrane 
and Skerries, and along tiieir northern boundary, they have again Cambro- 
Silurian rocks around them. Old Bed Sandstone shows itself near Do- 
nabate, between the Limestone and the Cambro-Silurian, and there is a 
small patch of Old Red on Lambay Island. Everywhere else that for- 
mation seems to be entirely wanting, and the Carboniferous rocks appear 
to rest directly on the rock below, whatever it may be. 

Along their southern margin tlie accumulation of drifb is too great for 
us to say exactly what are the relations of the rocks ; but, when first seen, 
the Carboniferous rocks, consisting of dark limestones with interstratified 
hlaxik shales, dip invariably south, or towards their boundary, and towards 
the granite hills which rise up from below them. 

Over a certain space, near Belgarde Castle, the limestone becomes 
both lithologically and in its fossil contents like the Upper Limestone 
of Carlow and Kilkenny, but it dips south under some dark limestones 
with interstratified black shales, such as are not known elsewhere in or 
over the Upper Limestone. 

At Howth there are a few beds, at Poulscadden Bay, which may be 
referred to the Lower Limestone shale group, but these are very thin, and 
do not always show themselves between the Cambrian rocks and the mas- 
sive gray limestones. On the shore south of Malahide, however, imme- 
diately north of the "Velvet Strand," a much greater thickness of flaggy 
shaly limestone is seen, which, both lithologically and in fossil contents, 
is very like the Lower Limestone shale group, and it dips under a very 
considerable thickness of limestone between it and Malahide. But then 
this Lower Limestone shale appears to be far removed from the boundary 
of the formation, and if it be indeed the basal part of the Carboniferous 
formation, it is not easy to understand why it appears on the Malahide 
shore, especially as it does not show itself in the interior of the country 
towards which it strikes. There is little or no appearance either of these 
beds over the Old Red Sandstone of Donabate, though they may exist 
under the fiat land that surrounds it. 

The first beds that appear on the shore south of Rush may possibly 
belong to those beds, and there is then an ascending section to be seen 
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fJong the shore past Ensh up to Lough Shinny Bay. The rocks are so 
much affected by flexures and contortions, and occasionally hidden under 
sandy strands, that it is impossible to arrive at any accurate estimate of 
their thickness, but it is clear that it must be considerable, as much 
as a thousand feet at least Groups of black shale, as much as fifty or 
sixty feet in thickness, come in at one or two places over these lime- 
stones, and seem to be the highest visible beds. The rocks are not only 
wonderfully contorted about Lough Shinny, but are also faulted, the 
faults in one place having become the repositories of metallic ores, some 
of which were formerly extracted at the Lough Shinny lead mines. JN'orth 
of Lough Shinny the limestone beds along the shore dip gently to the 
north or towards their boundary, which in this case may be seen in the 
Cambro- Silurian rocks of Shennick's Island. It is nearly opposite that 
island that the great conglomerates occur in the limestone ; large and 
small, well-rounded lumps of slate, trap, and green grit, evidently de- 
rived from the Gambro-Silurian rocks, are here embedded in the lime- 
stone ; layers of sand and pebbles also occur in the limestones, and in some 
places to such an extent that the limestone becomes almost converted 
into a sandstone. WeU-rounded lumps of limestone, which from the 
cnnoidal stems are evidently Carboniferous Limestone, also occur. Some 
of the blocks of Silurian grit are as big as a man's hand. 

Similar conglomerates also show themselves at the point of the shore 
east of Eush, regularly interstratified with the limestones, and including 
blocks which near the Httle harbour of Eush may be seen to become as 
large as a man's body. Kow at Eush there is a thickness of limestone 
below the upper bed of these conglomerates, of certainly not less than 
one thousand feet. If, then, those on the shore opposite Shennick's Island 
be on the same horizon, we should at first feel incliued to suppose that 
there must be a similar thickness below them there also, and there is 
nothiog against such a supposition, except the fact that the conglomerates 
are there covered by other limestones, and that they all dip towards Shen- 
nick*s Island, i. e. towards the boundary of the formation, retaining that 
dip as far as any beds are visible. If, therefore, there be that thickness 
and depth of limestone there, what are the circumstances that allow of 
the appearance of the Cambro- Silurian rocks of Shennick's Island at 
the surface, within so short a distance as 600 or 700 yards? Are we to 
suppose a sudden bend up of the beds, of which there is no trace visible ? 
Are we to suppose a fault, or do the beds abut against an old Silurian 
cUff?* 

Proceeding fix)m Skerries westward into the interior of the country, 
we find at MiLverton and other places, as far as Elemingstown, county of 
Meath, the Carboniferous rocks every where dipping in the direction we 
should expect, namely, towards the south, or from their boundary, but 



* Mr. Hargrave, in a paper recently read before the Society, proposed to consider that 
the beds were inverted here, — a hypothesis -which -would, indeed, get rid of a difficalty in 
this particular locality, but leave the other difficulties alluded to in this paper still unex- 
plained. 
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we are then met with another difficnlty. Abont Milverton there are 
thick, massiye, gray limestones, without any black shales, and some- 
what similar limestones may be seen at the Nanl and Elemingstowsy 
apparently occnpying a distinct band of conntry, of a width of from a 
quarter to half a mile between the Cambro-Silurian rocks and the upper 
shaly parts of the Carboniferous Limestone. The dip is south at low 
angles, so that there is apparently a thickness of 600 or 700 feet of these 
pare limestones. 

Just about Bog of the Bing, however, there is a marshy flat of hardly 
a quarter of a mile in width ; north of this the ground is all Silurian, 
but south of it nothing is to be seen but Carboniferous black shale, and 
black shale makes ihe whole of the high ground, for two miles south of 
it, as far as the Nag's Head. These shales seem to be in immediate con- 
tact with the Silurian rocks to the north of Bog in the Bang. What, then> 
has become of the thick group of pure gray limestone, which on each 
side of this locality forms a well-marked band of country between the 
Cambro-Silurian district and the Carboniferous black shales ? 

Mr. Dunoyer and I were engaged in endeavouring to solve this pro- 
blem in the early part of this year, and had formed one or two hypotheses 
4o account for the facts, which we proposed to lay before the last meet- 
ing of the Society. The week before the meeting, however, he took 
me to a small quarry at the top of the hill of Westown, a Httle south of 
the Naul. It so happened that I had been the preceding week in the 
Queen's County and Kilkenny, examining the lower Coal-measure shales 
of that district, and, therefore, had their peculiar lithological characteris- 
tics fresh in my eye, and I was instantly struck with Qie similarity of 
these black shales at Westown to. those I had recently been observing to 
the southward. These shales are black, hard, and splintery, and He in 
regular layers of one or two inches thick, so as to have a peculiarly 
** banded" appearance when viewed en masse. They are generally iron- 
stained when weathered. Their peculiar character is constant over the 
northern part of the county of Cork, in the counties of Kerry, Limerick, 
Tipperary, Kilkenny, Queen's County, and Carlow. Their appearance 
in a cutting or quarry is very distinct from that of any shales interstrati- 
fied with the limestone that I have seen ; and in the counties just men- 
tioned, where Coal-measure shales occur, no one familiar with those shales 
would do otherwise than class those seen at Westown as Coal-measure 
shales, unless good evidence could be shown to the contrary. 

In all the counties just mentioned these shales abound occasionally 
in small crushed Goniatites, and in sheUs belonging to the genera Aviculo- 
pecten and Posidonomya. The same abundance of these fossils is to be 
found at Westown and the neighbourhood, and some of the other places 
where these Coal-measure shales occur in the northern part of the county 
of Dublin.* 



* Mr. W. H. Bailj informs me that the fossils hitherto collected by us at Westown 
belong to the following species : — Goniatites crenittria and Litter%(f)\ AviaUopecten 
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"Wlule, however, I feel Httle or no hesitatioii in looking on these shales 
as being above all the beds of the Carboniferous Limestone and belonging 
to the group which we colour on the map of the Geological Survey as 
Coal-measures, I would, nevertheless, wish to record, in the most distinct 
manner, my decided opinion, that no coal will ever he found in them. The 
greatest thickness of these lower Coal-measure shales, in the northern 
part of the county of Dublin, does not exceed 500 feet. "Now in all the 
counties of the south of Ireland, where we have hitherto examined the 
Goal-measure group, we have found that there is a thickness of at least 
1000 or 1200 feet between the Zot^;^^^ little bed of coal and the top of the 
limestone, and that no workable beds of coal make their appearance in 
the coal-measures until the limestone is covered by at least 1400 or 1500 
feet of shales, &c. 

In the Castlecomer coal-field, the nearest to the county of Dublin, the 
thickness of about 1200 feet below the lowest coal is roughly divisible 
into two sub-groups, of about 600 feet each, — ^the uppermost containing 
many beds of sandstone and flagstone, while the lower consists almost 
entirely of black shales. I believe the black shales of the county of 
Dublin to^belong to this lower sub-group only, and that the Coal-measure 
group nowhere rises high enough to take in the flagstone series, much 
less '^e stiU higher productive Coal-measures. 

On one side of the l^ag's Head patch of Coal-measures there come in 
two or three beds of hard sandstone, as at the Eallyrickard quarry, south 
of Bog in the Bing. These, however, lie immediately above the upper- 
most bed of limestone, and mark the base of the Coal-measure group. 
As might be expected, they are entirely of local occurrence. 

The other places where these lower Coal-measure shales make their 
appearance are, one at Baldongan running out to Loughshinny, and 
some Httle patches which are visible on the shores, two in Loughshinny 
Bay, and one south of Drumanagh, and another south of the Giant's Hill. 
To lie west they also cap a slightly elevated ground called Prospect Hill, 
and the Hill of Gfuristown. 

If these be indeed the true Coal-measure shales, it follows that below 
their base is the Upper Limestone, and that, whatever may be the sub- 
divisions into which it may be advisable to group the Carboniferous 
Hmestone of the county of Dublia, we have the upper limit of it marked 
out for us by the basal boundary line of these shales. 

How far it may be possible to recognise the four subdivisions of, 
4, Upper Limestone ; 3, Calp, or Middle Limestone ; 2, Lower Lime- 
stone; and 1, Lower Limestone shale, — which exist in other parts of 
Ireland, I am not yet prepared to determine. It is, however, pretty clear 
that in the coimty of Dublin any one of those subdivisions, or even the 
Coal-measures themselves, may form the local base of the Carboniferous 

papyraceut and variabilii ; Potidonomya Becheri ; and a small one like menibranacea 
of M*Coy. 

Besides these are undetennined species of the genera Lnnularcardiam, Orthoceras, 
Dithyrocaris, Encrinites, and some stems and roots of plants. 
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series ; or, in other words, may rest directly on the Oambro-Silnrian, 
Cambrian, or Granite rocks, without the interposition of any of the 
other members of the Carboniferous group, which are to be found be- 
neath them in other places. 

We must, I think, seek for the explanation of this circumstance in the 
fact of the entire unconformability of the Carboniferous formation, taken 
as a whole, to the Lower Palaeozoic formations, and in the overlap of 
the different members or subdivisions of the Carboniferous series among 
themselves. 

The history of the deposition of the Carboniferous rocks of the 
county of Dublin was, probably, something like the following : — 

In the first place, there was probably a dry land formed of the Gra- 
nite mountains of Dublin, the Cambrian rocks of Howth, and the Cam- 
bro-Silurians which now show themselves at Portrane, at Lambay, and in 
the Balbriggan country. There was jjrobably a broad valley between 
the Granite mountains on the southand the Cambro-Silurian hills on the 
north, with, perhaps, .a connecting ridge now marked by Howth Hill 
and Lambay Island. 

This land then commenced to be depressed, so that part of the lower 
central region sank beneath the sea. On the beach of this sea were de- 
posited patches of sand and gravel, now forming the Old Eed Sandstone 
of Donabate and Lambay Island. 

This depression continued gradually, and sheet after sheet of lime- 
stone was formed at the bottom of the sea, which, as the land sank, 
ever spread wider and wider over it, and caused its deposits likewise to 
spread wider and wider over those which lay below. 

The original land having been hilly and irregular, it would follow 
that the hills, as it sank, would be first made into promontories, then into 
islands and islets, and, at leist, into mere rocks, until eventually they 
sank out of sight, and were buried under the ever-enlarging sheets of 
Carboniferous Limestone. Each of these islets and rocks, however, 
would, before being finally buried, be much battered and wasted by the 
waters of the sea, and become a local centre for the diffusion of shingle, 
sand, or mud ; while large, rounded, or angular blocks would be strewed 
around it, or even, perhaps, washed and rolled along the sea bottom for 
some distance from it. The Cambro-Silurian rocks, especially, being 
themselves made so largely of black or dark clay-slate, would by their 
waste often muddy all the sea around them. We should, therefore, 
expect that near these shores the limestone would be throughout much 
more dark and earthy, and more characterized by the occurrence of 
black shales than in otiier places where the sea was more open, and far- 
ther removed from the washing of the land* 

Pinally, as the depression continued, and circumstances became un- 
favourable for the formation of calcareous matter, the Coal-measure 
shales and sandstones would spread over all the previously formed lime- 
stones, and even far beyond them, on to the hitherto uncovered ground 
of Cambro-Silurian, or any other rock. 

I believe, indeed, that at the close of the Coal-measure period, the 
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whole of the south of Ireland, fiom the countf of Dublin to Kerry and 
Cork, was one vast plain of Coal-measures (still, perhaps, below water), 
with none but the very loftiest peaks of what are now the Dublin, 
Wioklow, and Wexford mountains, uncovered hy those Coal-measures. 

Fig. 1, will represent this condition of the rocks of the county of 
Dublin. 

After this time there oommenced a period of disturbance, elevation, 
and denudatiou, so that the rocks became variously bent and broken, 
and very largely denuded ; and this process was continued, and, per- 
haps, renewed and extended, from time to time, during subsequent 
geological periods, until eventually the present surfece of the ground 
was produced, and the rocks left somewhat in the position represent«d 
in Fig. 2, which is intended as a rough sketch of a north and south sec- 
tion through the county of Dublin, from the Granite hills of the south 
to the Cambro-Silurian district in the north. 




■f •> 2 



a, CambiUn. 

i, Csmbro-Silnrian. 

e. Old Ked 3uiilaton«. 



d, CwboniAronsUmeatoae. 
«, LawsT Coal-meoaura shalis. 
G, Granite. 



Sir B. Griffith requested to be allowed to leave the Chair, which was 
then taken by Dr. Wright. 

Sir B. GrifBth then made some remarks on the paper, in which he 
dissented (torn some of the conclusions of Mr. Jukes. 

Ur. Kelly also made some observations. 

W. H. BAitT, F. 0. 8., read a Paper— 



Thb genus Chiton, established by Linnnus in 1 758 to include a small 
number of recent species, which has now increased to more than 200, 
loDsir, OEOL. aoc. dub. — vol. vm. z 
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was not BO extensiTely represented in a fossil state, there being np to 
the present time only 39 fossil species recorded, a few of which are 
doubtMly referred to this family. Remains of this class are therefore 
comparatively rare, especially in the older formations of the British 
islands, and it is somewhat remarkable that Ireland should have far- 
nished the two only examples met with in the United Kingdom firom 
the most ancient PalsBozoic deposits, viz., the HehninthoehiUm Qriffithii 
described by Mr. Salter in Sir E. Griffith's '* Silurian Fossils of Ireland," 
and the species I am about to describe, which was procured from the 
Carboniferous Limestone of Lisbane, county of Limerick. 

The greater proportion of recorded species are from foreign strata; 
of these, seven are said to occur in Devonian, and eight in Carboniferous 
formations The Permian deposits have been the most prolific in Eng- 
land, having yielded five or six species, which are described by Messrs. 
King, Howse, and Kirkby. A doubtfdl species is said to occur in the 
Bimter Sandstone of Oermany; two species only have been recorded 
from strata of the secondary epoch : one frxtm the middle lias of Thion- 
ville ; the other from the great Oolite of Langrune. Two species only 
are mentioned as occurring in foreign strata, of Lower Tertiary, or 
Eocene age ; whilst ten have been foimd in Upper Tertiary deposits, of 
which five have been described from the English crag, and four others 
from foreign strata. 

The sub-genus Helminthochiton was establishedby Mr. Salter in 1 846* 
to include the interesting Silurian Chiton from Cong, county of Galway, 
before alluded to, described by him, from the collection of Sir B. Griffith, 
and figured in the Addenda to his Synopsis of the Silurian Fossils of Ire- 
land (p. 71, PL v., Fig. 6). This, with some elongated forms of Carboni- 
ferous Chitons, to which our fossil is closely related, he groups under 
several sections, according to the form of the plates. 

The following is a description of the species which is the immediate 
subject of this communication. 

Family. — Chitonid-zb. 

Chiton Thomandiemis {Baily) (Plate IV., Fig. 2, o-o). 

Shell elongated. Plates subquadrate and very thick, broader than 
long, having a median elevation, or prominent ridge, with an acumi- 
nated apex ; surface concentrically striated by lines of growth, which 

* Professor De Koninck, celebrated for his knowledge of fossils from the Carbonife- 
rons formation, and an acknowledged authority on this class of fossil animals, is, how- 
ever, of opinion that it does not differ by any essential character from the ordinary Chitons, 
and, therefore, does not adopt this generic name, which, he thinks, could only serve to 
denote a section of the genus Chiton. — " Observations on Two New Species of Silurian 
Chitons," " Bulletinfl de TAcademi^ Royale des Sciences, &c, de Bdgiques,'* 26»« 
annee, 2"« ser., tome iii., 1867. By M. L. De Koninck, M. D., Professor of Chemistry and 
Palaeontology in the University of Li6ge. 

See also a paper by Mr. Salter on Fosnl Chitons in *' Proceedings of the Geological 
Society of London," vol. iii., part 1, June 17, 1846. 
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become broken into granulations on each side of the central ridge, about 
ten faint radiating lines proceeding from the apex to the posterior mar- 
gin ; apophyses widely separated. 

IXmentions oflargut Flate, 

Breadth, 1-^inch. 

Height, ^ „ 

Thickness, in 

Medium Plate. 

Breadth, l<^iQch. 

Height, 8j-16ths. 

SmaUeat Plate. 

Breadth, -^inch. 

Hdght, ^ „ 

Four detached intermediate plates of this magnificent fossil Chiton, 
with two fragments of what appears to be the under surface of its very 
thick shell, showing markings for the attachment of muscles, were 
foimd by Mr. C. Galvin, one of the fossil collectors of the Greological 
Survey, in the Carboniferous Limestone of lisbane, county of Limerick.* 
These plates are larger than those of any described species, and must 
have belonged to a shell of between five and six inches long (see resto- 
ration, Fig. 2, c). Two of the plates are in beautiful preservation, their 
surfaces being ornamented with longitudinal and concentric striations, 
which are also partly granulated. The largest of the plates, from the 
incrustations on its surface, and the strong imbricated appearance caused 
by the lines of growth, probably belonged to a very old specimen ; ano- 
ther large plate (nearly smooth) shows the great thickness of its frac- 
tured shell, which in one part is the seventh of an inch thick; a cast of 
i^s under surface exhibiting a deep excavation for muscular attachment. 

This species is allied to the Chiton gemmafm of De Koninck, from 
the Carboniferous Limestone of Yis^, being intermediate in form to that 
and Chiton prisoua {Milnster), from the Carboniferoos Limestone of 
Toumay, and Devonian of Yillmar ; it is, however, I think, sufficiently 
distinct in character to constitute it a new species ; I have, therefore, 
named it C. Thomondiemia, from the county of Limerick, in which it 
was foimd, having anciently formed a part of the province of Thomond. 

The discovery of a fossH Chiton in the Carboniferous Limestone of 
•Ireland, so closely allied to those found in Belgium, is an interesting 
fact confirmatory of Professor De Koninck's observations on the Distri- 
bution of Carboniferous fossils, more especially as it is associated with 
jBkomphalus JXont/sn, and other characteristic fossils undistinguishable 
from identical species, procured from the Carboniferous Limestone of 
Yis^. 

The following is a list of all the species of fossil Chiton at present 
known, from the oldest formation in which theirremains have been found, 
up to the most recent fossiliferous deposit : — 

* I have since met with this species in a cutting at Rathkeale, on the Limerick and 
Foynes Railway. 



170 JOVBITAL OF THB OBOLOOICAL SOdSTT OF DTTBIXir. 

Zower SUurian. 
39. Chiton (Hdminthoobiton) Grifithii {Salter), Cong, Co. Oalway. 

Ij^er Silurian. 

38. Chiton WrightiantiB {De Koninck). Dudley. 
37. 99 Gxayanus \De Koninch). Dudley. 

Middle Devonian, 

36. Chiton saggittalis {G. &'F. Sandherger). yiUtnar, Nassau. 

{corrugatuB (O.^'K Sandberger). Villmar, ^ 
Nassau.^ Considered by De 

cordiformis ( G. Sandherger). ►■ Koninck to be one 

priscus ( G, Sandherger, non MUneter f) j species. 
Sandb^i^ianus {De Rhyekholt). J 

34. M fasciatus (G. Sandberger) from Bronn's In- 
dex PidsBontologicus. 
33. „ BubgranoBus {O. Sandherger) from Bioim^B f NotindadedinDv 

Index PalaBontologicuB. ( Koninck'B liat 

32. „ (n, s.) Plymouth (collection of (Geological 
Survey, London). 

Ij^per Devonian, 

31. Chiton tumidus (2)tf .Sbn.). Grand. 

30. ,, leeyigatuB (JFV. Ad. Boemer), Grand. 

CarhoniferouB IdmeeUme. 

29. Chiton concentricus {De Kon.) Yis^. 
'gemmatus {De Kon.). Yis^. 

,, yar.MoBensi6(2>di?Ay.). Bel^um. 
28. „ ^ ,, Tiseticola (jDtf jSAy.). Belgium. 

,, legiacuB {De Rhy,). Belgium. 
,, eburonicus(2>dj^y.). Belgium.^ 
if priscus {Milnster), Tournay. 
nervicanus {De Bhy.), Tournay. 
TurnacianuB {De Rhy. ). Tournay. 
mempiscus {De BJvg.). Tournay. 

ThomondienBiB(£«i^). Lisbane, andEathkeale, Co.Limerick. 
(Chitonellus) cordifer {De Kon,). Tournay. 

Permian, 

21. Chiton Loftusianus {King). Durham. 
20. ,, Howseanus {Kirlchy), Durham. 
19. „ ? cordatus {Kirkby). Durham. 
18. ,, Hancockiauus {Kirhhy). Durham. 
17. yt distortus (Kirhhy). Durham. ^ 
16. ,y antiquus (J^«^). Durham. 

TrioB, 
15. Chiton f Cottai {Geinitz), Bunter Sandstone. 
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Lias. 
14. Chiton DesIiayeBii {Terquem). Thionville. 

Gread OoUte. 
18. Chiton Koninckii (Ikdes Deshngchamps). Langrone. 

Lower Tertiary , orSoeem. 

12. Chiton antiquns ? {Conrad). Alabama, N. America. 
11. ,, Grignonensis {Deshayes), Grignon, France. 

Upper Tertiary. 

10. Chiton transenna (Lea). Yirginia, N. America. 
9. „ BubcajetannsPoli (at 7^^ Z^Or^.). Turin, 

g i miocenns {Miehelotti). Turin. 

" ( subappeninus ( Cantraine). Turin. 

7. „ stng^tuB {JVood). ''C. Crag," Sutton. 

6. „ tenuisculptus ( Wood). " C. Crag," Sutton. 

6. „ arQuariuB ( Wood). *' C. Crag," Sutton. 

4. „ anguloBus ( Wood). " C. Crag," Sutton. 

3. „ BiBsoi (JPayrandean). *' C. Crag," Sutton 

2. „ fascicuLarii^ (LinnaiM). Sicily, Sutton. 

1. „ fliculus {Gray). Sicily. 

• 

M. Alfhonse Gages, M.S.. I. A., read the following Paper: — 

ANALYSIS AlTD OBSEBVATIONS ON SOME SEDIMEirrABT BOCKS FEOH THE CAPE 
OP GOOD HOPE, HATING THE APPEABANCE OP BEBPENTDTE. 

The two specimens which have been the subject of the following inves- 
tigations form part of a collection made by Mr. Andrew Wyly at the 
Cape of Good Hope, and which has been sent by him as an illustration 
of his excellent Eeport upon the mineral and geological structure of 
South iNamaqualand, and ike adjoining mineral districts. 

In this collection there are two varieties of rocks, presenting the ap- 
pearance of Serpentine ; and, as they scarcely differ in their chemical 
composition, I will merely give the description and analysis of one of 
them. 

These rocks may be considered as belonging to that class of com- 
pounds called by such various names as Agahnatolite or Pagodite, Dy- 
sintribite, Parophite, &c., but which are in most cases nothing else than 
indurated clays, derived from the decomposition of felspathic or tra- 
chitic rocks. 

The densities of the two specimens examined were 2*867 and 2*862, 
which nearly coincide with that given by Dufrenoy for Pagodite, which 
is 2-816. In composition they differ from that mineral; not, however, 
more than might be expected in the case of substances classified toge- 
ther for their general features, but derived from the chemical decompo- 
sition and mechanical alterations of various rocks. 

I may describe the mineral having the density 2*867, as above 
stated, as an indurated clay, with a fine unctuous texture, being easily 
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worked and cut ; its colour, seen in mass, is of a dull green, and acquires, 
when polished, a dark green colour, having golden-like spangles of mica 
disseminated through 8ie mass ; cut into thin plates, it becomes highly 
translucent, and acquires, when plunged into water, a beautiM leek- 
green colour. 

The powder of the mineral, kneaded with water, possesses the plasti- 
city of common clay, and can be fashioned in the same manner. It is 
partially affected by hydrochloric acid; the residue of clay left after the 
action of the acid is of a great tenuity, and, when diluted and stirred up 
in water, it is kept in a state of suspension for a long time. The first 
particles of clay deposited are accompanied by some minute debris of 
felspar, only recognisable with a lens. 

The following is the analysis of the rock : — 

Silica, by difference, 58*115 

Alumina, 26*102 

Iron, calculated as Ee3,03, 8*593 

lime, 0*259 

Magnesia, 0*248 

Potash, . • 3*665 

Soda, 0*345 

Water, 2*673 



100*000 

This analysis, as well as the mechanical examination of the mineral, 
leayes no doubt about its nature. It is evident that such rocks must pre- 
sent, also, very variable appearances, according to the circumstances of 
their deposition. I could refer to many analyses of impure Kaolin, 
Lithomarges, &c., which, although very disBimilar in physical appear- 
ance from many of the above-named rocks, have, nevertheless, a similar 
chemical composition. 

. In reference to these indurated clays, some of them, as the Faro- 
phite of Himt, may be also derived from altered clay slates. 

With the exception of Pagodite, which may be considered as a type, 
and which possesses a very distinct character, I do not see the advanttige 
of distinguishing by new names products of such a similar nature as the 
rocks to which I have referred. 

Mr. Jukes exhibited and explained a Diagram illustrative of the sub- 
division and expansion of the thick Coal of South Staffordshire. 

Donations were announced, and thanks voted to the donors. The 
Meeting then adjourned. 

GENERAL IfEETING, WEDNESDAT EVENING, MAT 11, 1869. 

Rev. Fbofessob HAVOHToiir, F. T. CD., F. R. S., President, in the Chair. 

The Minutes of last Meeting having been read, were approved of, and 
signed by the Chairman. 

The following gentlemen were declared duly elected as Ordinary 
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Members : — 1. Michael J. O'Qrady, Esq., 85, Blessington-street, pro- 
posed by G. M'Dowell, F. T. C. D., and seconded by the Rev. Professor 
Galbraith; 2. W. R. Wilde, M.R. I. A., 1, Merrion-square, North, pro- 
posed by the Key. Professor Galbraith, and seconded by Dr. Apjohn. 

SiE RiCHABD Griffith, Bart., LL.D., &c., &c., read the following 
Paper : — 

KOTIOE OF AN ADDITIONAL PSSMIAN LOCALITY IN THE C0T7NTT OF TTBONE. 

The value of every local observation indicating the existence of any 
geological formation in a district or country, becomes increased in pro- 
portion to the infrequency with which opportunities of making it are 
presented, as, besides supplying a link in the general sequence, we are 
enabled by additional observation to infer in a certain degree the former 
continuity of such formation, as well as the probable amount of removal 
to which it has at some period been subject. "With this view I am in- 
duced to bring forward a notification of tilie occurrence of some Permian 
strata which have not hitherto been recorded in Ireland, and, as our 
knowledge of the locality referred to is derived from a shafb lately made 
in search of coal, I am tke more anxious to preserve a memento of the 
fact, owing to the comparative rarity with which such occasions of in- 
creasing our store of observations are afforded. 

The fossils contained in the magnesian limestone rocks of Cultra, 
near Hollywood, in the county of Down, appeared to me to present a 
character so peculiar, that I submitted them, many years ago, to Pro- 
fessor M'Coy for examination, but, in consequence of some failure in 
their identification, the classification of these strata became a matter of 
some difficulty ; and though it is true that their magnesian character 
has been recognised since the year 1 835, as well as their similarity in 
lithological structure to the equivalent strata of Sunderland, it has only 
been since the year 1855 that they have been satisfactorily determined 
to belong to the lower New Red or Permian series, as will be seen upon 
reference to Professor King's paper, printed in our Journal, voL vii., 

p. 57. 

In the last edition of my Geological Map of Ireland an attempt has 
been made to subdivide the New Red Sandstone into an upper and 
lower series, but the data necessary for the purpose in my possession at 
the time was of too limited a character to effect more than an approxi- 
mate subdivision, which, I trust, may, at all events, possess a suggestive 
value. In the paper before referred to, Mr. King has pointed out the 
circumstance of the yellowish limestone beds of Cultra being iden- 
tified with those of Tiilycosinell, in the neighbourhood of Artrea, in the 
county of T3rrone, and upon an examination of the fossils he has decided 
that both are undoubtedly referable to the true Permian formation as 
existing in the north of Ihigland, and elsewhere. It is so far satis£EU> 
tory to possess the means of inferring the former continuation of these 
Permian rocks in a direct line for a distance of thirty-six miles from 
Cultra to Tullyconnell ; but as in both localities we find the rocks ex- 
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posed only in two smaU quarries, it seemed desirable to observe its oc* 
enrrence at other points, in order that we might form some probable 
idea as to its superficial extent, and it is information in reference to 
this that I would in the present commimication endeavour to supply. 

In the townland of Templereagh, immediately adjoining ihe An- 
naghone coal-field, which I formerly described as resting conformaibly 
in a basin of carboniferous limestone, having the beds of the Kew Bed 
Sandstone unconformably overlying, a trial shaft has recently been, 
sunk in search of coal, at a short distance south of the former work- 
ings, and south-east of the Templereagh corn-mill. By this trial, as far 
as it has gone, we are made acquainted with the following section, in 
descendii^ order, for a distance of upwards of forty-five yc^ds : — 

1. 18 yards of blue clay or marl. 

2. 5 feet of yellowish magnesian limestone« with cavities 

occasionally enclosing quartz. 

3. 1 foot of red sandstone. 

4. 3 yards of magnesian limestone, similar to No. 2, but of a 

reddish-yellow ; also with cavities, 

5. 2 inches of a hard parting. 

6. 15 yards of sofb brick red sandstone, with occasional alter- 

nating partings of sofb red sandstone and gray slaty 
sandstone. 

Upon continuing the trial about a yard further, the rock changed, 
but in consequence of the walls of the shaft (continued by boring) having 
given way some five yards higher up, or forty yards firom the surface, 
it was abandoned, and another commenced on the rise of the dip, a littie 
nearer to the bridge, north-west of the former, which is being still car- 
ried on. 

In a section of the district which I published in the year 1829, ex- 
tending from Tullyconnell on the north through the over-l3ring chalk 
and basalt of Stevenson's Dowery, and thence southward to the Carbo- 
niferous Limestone country of Drumagullion, I have represented the New 
Bed Sandstone formation, resting unconformably on the coal-measures, 
as well as on the subjacent limestone beds, and dipping from them to 
the south, — a view which I find borne out by the sinking lately in ope- 
ration, as the Permian strata dip to the south of east, at an angle of 
about 20% while the coal-measures are found resting in a synclinal de- 
pression of the limestone, the dip being due north and south, at angles 
varying from 40*^ to 80°. It is not my present intention to enter into a 
detail of the geological structure of the country, but I may observe that 
the Permian rock lately found may possibly be an isolated outlier, as, in 
a former trial which I made for coal near the old ruin to the south-east, 
I succeeded in obtaining Carboniferous Limestone, which may conse- 
quentiy surround the Annaghone coal-basin and overlying Permian 
strata, both being intercepted by it from the main Triassio district 
lying to the south and east. 

In the determination of the strata under consideration, it is to be re- 
gretted, that, so far, they appear to be non-fossiliferous, and, in conse- 
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quence, we are obliged to forego the yaluable aid which such means of 
identificatioii would afford ; but if their lithological similarity to the un- 
doubted Permian rocks, as at present defined, be taken into account, to- 
gether with their equivalent geological position, and identity in chemi- 
cal constitution, I think a case of sufficient certainty will have been 
established, by which to arrive at a definite conclusion in reference to 
their place in the general series. 

The first of these characters, namely, their lithological similcu'ity to 
the Cultra and Tullyconnell rocks, appeared to me to be so striking 
that, upon ascertaining their relative position, I entertained no doubt in 
regard to the series with which they should be associated ; but, with 
a W of neglecting no available nfeauB of confirming my opiidon, I 
had recourse to the assistance of our distinguished fellow-member, M. 
Alphonse Gages, the result of whose chemical examination of the speci- 
mens has justified the anticipation I had formed. M. Gages found that 
the principal constituent of the rock marked No, 2 in the above section 
consisted of a true magnesian limestone soluble in acid, and, according to 
the ingenious method of examining rocks which he has lately brought 
under our notice, affording, as I cannot omit to say, such valuable and 
ready information relative to the particulars chiefly required by the geo- 
logist, M, Gages further found that the insoluble residue was composed 
of clay and sand, coloured yellowish by means of oxide of iron and traces 
of manganese. The specimen marked !N'o. 4 differed from the former only 
in depositing a mud of a browner colour, owing to the presence of a 
larger proportion of oxide of iron. 

In regard to the origin of these limestones M. Gages offers the opi- 
nion that the grains of sand contained in the specimens were probably 
derived from tiie removal of transparent quartz existing in rocks pre- 
viously consolidated, and those grains, held in suspension, being subse- 
quently deposited with the intermixture of clay and oxide of iron, be- 
came cemented in the mass of the limestone by the precipitated carbo- 
nates of lime and magnesia. I am quite disposed to concur with this 
view, as, not only in these specimens, but in those of Tullyconnell, 
grains as well as pebbles of transparent quartz are found to be con- 
tained, the rock of the latter locality sometimes occurring in the form 
of a dolomitic oolite with nuclei of quartzose sand ; and the skeletons 
of rocks (a term used by M. Gages to describe their insoluble residues), 
taken together with the portions removed by resolution, will often, 
by their similarity, be found, in my opinion, to afford at least a pre- 
sumption, forming a substitute as nearly as possible in case of the ab- 
sence of characteristic fossils, — the same remark applying to an identity 
of imbedded materials, if supported by an equivalent geological position. 

I shall not here discuss tike speculation offered by Mr. "King, in re- 
ference to the existence of an enormous fault running through the hill 
of Tullyconnell, but from the vertical section before mentioned, I think 
that Mr. King's suggestion in regard to the superposition of the magne- 
sian limestone over red sandstone is entitled to further consideration. 

I may, in conclusion, observe, that the occurrence of the Permian 
strata of Ireland, at intervals so far apart from each other, would appear 
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to be a fact of ooiudderable interest, as affording a probability not only 
of the pre-existence of the formation, but of its subsequent denudation 
oyer a wide area, namely, for a distance of thirty-six nules, or, from the 
eastern shore of Belfast Lough, in the county of Down, to the district 
south-west of Artrea, in the county of Tyrone ; and from its re-appear- 
ance, as I have endeavoured to show, at Templereagh, we may have suf- 
ficient grounds for ascribing a former superficial extent to ikeae rocks 
of better than a mile in breadth. It is quite possible that the Permian 
formation may be found by future investigation to be at the prsent time 
much more widely extended beneath the superimposed rocks of the north- 
east of Ireland than has hitherto been supposed ; or it may be even ul^ 
timately inferred to have once had an existence over the whole of the 
district extending longitudinally to the eastern Irish coast, and laterally 
in a straight Une northward, at the least from the neighbourhood of 
Carrickmacross, in the county of Cavan, by Caledon, Dungannon, Magh- 
era, and Dungiven, to the shore north of Kewtownlimavady, and east 
of Lough Eoyle, in the county of Londondeixy; but, however this may 
be, it is beside the purpose of my present communication, as I have at 
all times preferred to be engaged in ascertaining facts, which always 
possess a fixed and unalterable value, rather than in originating theories 
which, being insufficiently founded, are, however ingeniously con- 
structed, ever liable to fluctuation and reconsideration. 

Eemarks were made by Mr. Kelly and Mr. "W. H. Baily on the paper. 
The President exhibited a specimen of Peat, showing its passage into 
CoaL 

Alphokse Gages, M. E. L A., read a paper-~ 

Olff VIVIANITE. 

The important functions which phosphates perform in organic nature 
give peculiar interest to everything connected with the history of their 
occurrence as minerals. They are not confined to any one formation, not 
excepting igneous rocks, but the crystallized phosphates are more usually 
found in the older formations, while the nodules or masses of phosphate of 
lime chiefly occur in the more modem formations. Vivianite is, how- 
ever, a striking exception to what has been just stated, as it has been 
found in horns of Irish elk, and even in human bones. 

Stalagmitic-like concretions and nodular masses of phosphates appear 
to be immediately derived from organic bodies, and may have been formed 
by the double decomposition of phosphate of lime held in solution in 
water by carbonic acid and salts of metallic oxides ; or by the reverse 
action of soluble salts of metallic oxides upon earthy phosphates. 

One of the most interesting mineral phosphates is the blue protophos- 
phate of iron, which, when crystallized, is called Vivianite, the earthy va- 
rieties being known as blue iron earth, Anglorite, &c. This phosphate 
is found either crystallized or amorphous in dJ. formations, from the oldest 
to the most recent, and there is no doubt that it can be formed in a very 
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brief space of time, as the observations of Schlossberger show that the 
blue matter sometimes found in the pus of ulcers has the composition of 
Yiyianite, the iron being deriyed from the disorganized blood corpuscles. 

Considerable doubt exists as to the true constitution of Yivianita 
Bammelsberg assigned to a specimen analyzed by him the formula :— ^ 
4 (SFeO, PO5) + 2(3reO, POs) + SFe, 0„ 2PO5 + 16H0, or 6(3FeO, POs 
+ 8H0) + 3Pe2 Os, 2PO5 + 8H0. 

The observations of Barreswill upon Abich's salt, — 3(reO, 8O3) 
2 (Pe208, SSOs) + 4H0, — which he obtained of an indigo blue colour, ap- 
pears to lend support to the view that Yivianite contains sesquioxide of 
iron. On treating the blue sulphate with phosphate of soda, he obtained 
a blue salt which was not decomposed by water. Eammelsberg assigned 
to this artificial phosphate the formula— 2 (3PeO, PC,) + 3^020,, 2PO5 
+ 1620. 

The ordinary basic phosphate of protoxide of iron obtained by adding 
a solution of basic phosphate of soda, drop by drop, 3!N'aO, PO0, to 
a solution of a protoxide salt, and which has the composition 3PeO, 
PO5, is white when first thrown down, but gradually becomes blue on 
the filter. If the blue colour be owing to oxidation, it must take place 
very rapidly, and only a very small proportion of sesquioxide must be 
necessary to produce the blue colour, for the blue colour is found to have 
penetrated the whole mass on the filter, even before it is wholly washed. 
I^iis is further shown by dissolving a portion of the blue earthy phosphate 
in weak hydrochloric acid, and adding sesquicarbonate of ammonia, when 
a milky white precipitate of apparently phosphate of the protoxide of iron 
is thrown down. This white precipitate, kept from con tact with air, some- 
times assumes a bluish tint on exposure to the light. If instead of using 
weak, cold, hydrochloric acid in the precediug experiments, boLting acid 
be employed, the solution assumes a reddish tint, and the precipitate 
thrown down by the sesquicarbonate of ammonia is of a reddish colour ; 
tiie absorption of oxygen by the precipitate also takes place more rapidly 
in this case. If we ^nploy caustic ammonia in the first instance instead 
of thesesqui-carbonate, the precipitate, instead of being milky white, has 
a reddish tint. The colour of the crystallized Yivianite also deepens, as 
weU as the streak, which, being bluish-white, soon changes to an indigo 
colour on exposure to the air ; and even colourless crystals, as those from 
the green sand from Delaware, only become blue on exposure. The clay 
upon which the blue iron earth is found is generally whitish, showing 
"that the iron present is protoxide, and it has been observed that the blue 
bloom is ofren formed only after exposure to the air. Berzelius considers 
that the white compound which becomes blue has the composition of 
3FeO, PO5, or rather a hydrate of it. It is, no doubt, the same compound 
which is first formed in the elegant process by which Becquerel has suc- 
ceeded in producing crystallized Yivianite. He forms two cells, sepa- 
rated by a diaphragm of moist clay ; in one he puts a solution of sulphate 
of copper, and in the other, one of phosphate of soda ; he then dips a 
copper rod into the solution of the copper salt, and an iron rod into the 
solution of the phosphate, and brings the two rods into connexion ; after 
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a time white crystalline nodules are deposited on tlie iron, whicli qnickly 
become blue on exposure to the air. 

It is not) howeyer, by oxidation alone that Yivianite can be produced; 
the circumstances under which many specimens are found show that its 
formation is due, perhaps, oftener to deoxidation than to oxidation ; thus 
in Cornwall it always occurs associated with pyrites, or magnetic iron 
pyrites. In the first its production may easily be accounted for by sup- 
posing the formation of the sulphate of iron and a double decomposition 
between the sulphate so formed and Apatite ; one of the specimens ex- 
hibited shows traces of such an origin. Perhaps the Yivianite often 
found filling the cavities of amygdaloidal trap may have been likewise 
formed in a similar manner. I have on one occasion observed it coating, 
like blue paint, zeolitic minerals found in such cavities, clearly proving 
that its formation was posterior to that mineral. 

The most favourable circumstances, however, under which Yivianite 
appears to be formed by deoxidation is during the decay of the organic 
matter of the bones. During the process of decay, which in moist earth 
is necessarily very slow, carbonic acid, marsh gas, hydrogen, and sul- 
phide of hydrogen are evolved. In the presence of such gases, any sesqui- 
oxide of iron present would be reduced to the state of protoxide ; in this 
state the carbonic acid evolved by the decomposing bone, or surrounding 
organic matter, is sufficient to dissolve it, as well as phosphate of lime^ 
which under such circumstances would be rapidly taken up, as the expe- 
riments of Monde and Bobiere have fully estabHshed. Double decom- 
position would of course ensue between two such solutions, with a 
formation of phosphate of protoxide of iron. 

As plants contain a certain amount of phosphoric acid, and as during 
their decay the same favourable conditions for the reduction of the sesqui- 
oxide of iron exist as in the decay of bones, Yivianite may be formed 
wherever vegetable matter decays in the presence of compounds of iron. 
For example, the Etshes of peat often contain as much as 3 per cent, 
of phosphate (part being sometimes phosphate of iron), and consequently 
peaty soils, or turf moors, may be expected to present the conditions essen- 
tial to the formation of blue iron earth. It has accordingly been found 
in many bogs almost in every county. 

The specimen of blue iron earth which I desire at present to consider 
presents an excellent example of this kind of reducing action. This 
specimen was obtained from the margin of the bog of Allen ; the blue 
phosphate is disseminated through a mass of clay and sand mixed with 
peat, or rather what appears to be carbonized peat. The clay itself ex- 
hibits traces of combustion, and it appears to be slightly baked here and 
there ; it very probably formed part of a peaty soil burned for the pur- 
poses of reclaiming the land. The remains of the plants usually found 
in peat are observable, such as species of sphagnum, hazelnuts, erica; a 
stem of the last-named plant, in a perfectly carbonized state, and also 
some hazel nuts, are covered over with the blue iron earth. 

The question naturally "suggests itself, whether the action of fire 
would have had anything to do with the production of the blue phos- 
phate ? There can be no doubt that blue phosphatic compounds may be 
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formed at a high. heat. If phosphate of magnesia or lime contarning 
traces of iron, and intimately mixed with organic matter, be submitted 
to a strong heat, it frequently acquires a sky-blue colour, evidently due 
to the formation of a phoE^hate of iron. This blue colour may often be 
seen when phosphate of ammonia and magnesia is burned in a filter con- 
taining traces of iron ; a slight trace of carbonic acid is evolved on mois- 
tening the phosphate with an acid, indicating that some of it has been 
decomposed. 

Even if we admit that Yivianite contains sesquioxide of iron, we 
eannot thereby solve the problem of the blue colour. Beudant suggests 
that it may be owing to tiie hydration of the phosphates, instancing the 
example of the white anhydrous sulphate of copper becoming blue on 
taking up its water of crystallization. This might account very well 
for the production of colour in compounds which pass from the anhy- 
drous to the hydrated condition, but cannot apply to the phosphate, inas- 
much as the white phosphate precipitated from protosalts of iron is 
hydrated while in the white condition ; and it has never been shown 
that there is any change in the quantity of water in passing from the 
blue modification. Then th^e is the formation of a blue phosphate in 
the crucible, under conditions which precludes the possibility of water 
of hydration. The change may be allotropic, or, perhaps, like the 
change of colours which fight produces in some kinds of glass, which 
gradually assume a decided pinkish tint, although at first free from 
coloAr. This tint is due to manganese ; but how are we to account for 
the gradual development of the colour? 

Major Leach, E. E.> exhibited a specimen of Clay from Hong Eong, 
the smeU of which was said to be injurious to health. 

Donations were announced, and thanks voted to the donors. The 
Meeting tben adjourned. 

61STERAL MEETING, WEDNESDAY, JUNE 8, 1869. 

Kbv. Pbofessoe Hjlughton, F. T. C. D., F. B. S., President, 

in the Chair. 

The Minutes of last Meeting having been read, were approved of, and 
signed by the Chairman. 

Db* E. Pekceval "Wbight, F. L. S., read the following — 
usacBJrriov of a ajiOLomcAL sbgxkw icade iik the vale of ovqca. 

BY FBEDEBICX W. EGAN, C.E., AND HENBY GEOGHEGAN, G. E. 

The section extends from Wooden Bridge, in the Vale of Ovoca, to 
Greenan Bridge, following the course of the river. Its direction from 
Newbridge to Greenan Bridge is nearly at right angles to the strike of 
the slate, which does not vary much from east and west (magnetic), 
though between Wooden Bridge and Newbridge it turns towards south- 
east, and near Greenan Bridge towards north-east. 

jouBX, geol. soc. dub.— ^ vol. vin. 2 b 



180 JOUBKAL OF THS GEOLOGICAX 80CIETT 07 DTTBLDr. 

The dykes of elvan and greenstone crossed preserve a direction 
nearly parallel to the strike of the slate, which fact aided us in many 
instances in determining their presence. Their direction is, generally 
peaking, plainly seen by the lines of large blocks appearing in the fields; 
in some cases, however, we experienced considerable di£9.culty in deter- 
mining it. 

At a short distance from Wooden Bridge, a sudden change in the dip 
of the slate is weU exhibited on the road-side, where it becomes verticed 
from 35" south, with some contortions. The strike is also changed from 
E. 10- N. to E. 10* S. On the left* bank of the river, at the turn, we 
observed large masses of greenstone, indicating the presence of a dyke, 
which probably caused the change of dip and contortions above men- 
tioned. The apparent direction of the dyke being the same as the strike 
of the beds, confirms our opinion that there is a greenstone dyke in the 
place marked. The dip on the other side of the dyke is north, in which 
direction it continues for some distance towards ISfewbridge. The dips 
in the slate, which is continuous between this dyke and Newbridge, are 
as marked on the map and section; the strike of the beds turning gra- 
dually from E., 30** S. towards E. and W., while the dip changes from 
north to south, the slate being vertical and contorted in places. 

The arrangement of the beds in this space seems to indicate a syn- 
clinal fold, though not imdisturbed, to investigate which point we 
walked over the country, taking dips along a line at right angles to the 
general direction of our lines from Wooden Bridge to Newbridge, the 
exact direction of which is marked on the plan. We have drawn a 
rough section on this line, extending it as far as Eockview. 

By comparing the rough section with the part of the main section 
between the beginning and Newbridge, we judge that the indications of 
a 'synclinal in the latter are strengthened. The strike turns more 
rapidly than on the main line, from south of east to north-east, the 
dips corresponding with those on the main line, though changing more 
abruptly. These facts are chiefly due, no doubt, to the direction of the 
section which is more nearly ^t right angles to the strike of the slate 
than the main section. 

In some places on the road from Wooden Bridge to Newbridge, the 
slate is covered, to a depth of ten or fifteen feet, with clay, including 
small fragments of slate mixed evenly with it, and distributed horizon- 
tally, also a few pebbles and small boulders. There is also at New- 
bridge a gravel pit, at the side of the road, which exposes, to a depth of 
twenty feet, a deposit of gravel and sand, with bands of plastic yellow 
clay, the gravel being chi^y quartz and slate. We could find no shells 
in this deposit. 

On the west flank of the greenstone outburst which forms the hills 
behind Eockview and Snugborough, we found the slate dipping gene- 
rally from the greenstone, but in the line of section vertical. 



* The banks are called right and left with regard to the direction of our oonrae. 
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A deposit of gravel and clay occurs in two vaUeys on the line of sec- 
tion near Eockview. It is exposed in pits to a depth of twenty or 
thirty feet, and is very similar in appearance to that mentioned above at 
Newbridge. We were again unsuccessful in our search for indications 
of its age. 

Our line of section (main) crossing the river close to Newbridge, 
cuts a greenstone dyke very distinctly seen in the right bank, and appa- 
rently causing a sudden change in the direction of the river, which runs 
straight against its side, and turns off almost at right angles. The slate 
on the other side of this dyke is very much hardened, striking fire with 
the hammer. The dip is 80" south, corresponding with dips observed 
on the hill to the east of the point where the dyke cuts the river, the 
Btnke being in each case E. and W. 

A. large outburst of fine granite, about ^rd mile wide, occurs a little 
farther, extending nearly to the point where our line crosses the river. 
At this point the river runs between two high cliffs, chiefly composed 
of very hard, altered slate. The cliff on the right hand we have marked 
in the section as altered by the granite ; the other is not entirely composed 
of slate, as there are large masses of greenstone in front. 

The section next crosses the iron pyrites lodes of the Ballymurtagh 
mines, which bear E. 8° N". as we observed from the south lode which 
has been opened on the back. The underlay of these lodes is 30° south, 
and they occur in slate dipping fit)m 55° to 60° south. 

The slate in many parts in the vicinity of the mines becomes of 
colours quite different from the usual. In some places it is of a jaspery 
red ; in others nearly white ; in others a light yeUow. 

From the mines to Greenan Bridge the country is literally cut up 
with elvan dykes. These do not appear to affect lie dip of the strata 
materially, except in two cases where they occur close together, and 
where the dip is reversed or contorted ; neither do they appear to alter 
the internal structure of the slate. 

About half a mile from the mines a lode of sulphur pre has been 
opened lately by an adit ; with the assistance of the miners' candles we 
took the bearing of the adit, and found it east and west ; its underlay, 
as taken from Ihe ** floor," we found to be 25° South. 

A large elvan dyke, or a collection of several small ones, occurs at 
the Meeting of the Waters, in determining the position of which we 
found considerable difficulty. A greenstone dyke occurs about 300 
yards from the Bridge at the Meeting of the Waters, which is opened by 
a quarry on the side of the road. The slate in contact with the green- 
stone is altered in colour and hardness, as we found in the case of the 
greenstones at iN'ewbridge and Eockview. It appears that this is the 
tail of a dyke as we could find no trace of it on the banks of the river 
or on the opposite side. 

A little further a lode of sulphur ore occurs between two elvan dykes 
which apparently does not cross our section. The slate is thrown up 
vertically between the two elvan dykes. 

The miners showed us in the vicinity an old shaft, now filled with 
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water, with heaps of what they said had been extracted as ore lying 
about the moutii. This appears to us to be nothing but the gangue in 
which the common sulphur ore is found, and contains no more ore than a 
few very minute spangles of pyrites. When treated with nitric acid, the 
orange fumes are scarcelyperceptible, and the solution of but a light green, 
and in the outer flame of the blowpipe no sulphur fumes can be detected. 
Specimens 15 are from the yicinity of the lode above mentioned, and 
were described to us by the miners as " touching on lead.'' The brown 
substance dissolves, on application of heat, entirely in muriatic acid 
with effervescence, the solution being yellow, and becoming yeUowish- 
red on the addition of nitric acid. It colours a bead of borax green. 
From these facts it appears to be a carbonate of iron, containing pro- 
bably a considerable quantity of carbonate of lime, as we judge from 
the copious effervescence which takes place before the application of 
heat. 

There are two outbursts of granite to the south of Ballinaclash, 
which are rendered conspicuous on approach by a large hill formed en- 
tirely of granite on the right bank. This hill is part of the larger out- 
burst ; its identity with that on the left side of iSie river being shown 
by its direction as weU as the masses of granite exposed on the banks of 
the stream. The slate is altered by those outbiursts for some distance. 
We have specimens from different parts of the granite. 

The rest of the section is through slate intersected frequently by 
elvan dykes running E. and W. The dip of the slate gradually becomes 
more vertical tiU at Greenan it is 80° S. 

The slate at this place on both sides o£ the river abounds in cubes of 
iron pyrites and their casts filled with oxide of iron, of which we have 
sevend specimens. 

'The difference in the mode of dissemination of the iron pyrites 
through the slate is curious. While at Greenan and the vicinity it ap- 
pears as scattered crystals ; farther south it is collected in bands of close- 
grained ore. The slate in this part of the section becomes somewhat 
bluer than usual, as may be seen from specimen 23. 

LIST OF SPEOIMEirS.* 

1. Average specimens of Lower Silurian slate. 

2. Altered slate from side of greenstone, near Bx>ckview. 

3. Weathered greenstone, from same place. 

4. Greenstone with quartz vein. 

5. Greenstone from Rockview. 

6. Pebbles from gravel pits at Eockview. 

7. Vesicular greenstone from junction of greenstone and slate. 

8. Altered slate from edge of greenstone dyke at Newbridge. 

9. Granite from outburst near Newbridge, right bank. 

10. Specimens of altered slate from the mines. 

11. Specimens of sulphur ore from the mines. 

12. Altered slate from side of elvan dyke (2nd from mines). 

13. Altered slate from side of greenstone dyke, near Meeting of 

Waters. 
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14. Ganguefram old workings. 

15. Mineral said by miners to indicate lead. 

16. Slate altered by granite £rom near Ballinadasli. 

17. Slate and granite at junction from same plaxie. 

18. Granite, with sudden change of colour in mica. 

19. Granite of outburst at point where crossed by section. 

20. Slate altered by granite outburst 

21. Slate with crystals of iron pyrites and casts. 

22. Slate with small contortions. 

23. Slate at Greenan Bridge. 

24. Slate with collection of iron pyrites from right bank near 

Greenan. 

Egbert Caldwell, Esq., V.P., took the Chair, while the President read a 
paper * * On the Crystallographic Relations of the Mica of the Three Eock 
Mountain." Also a paper — 

ON A NEW CABBONITEEOTJS ECHINODEBM, PEOM THE COUNTY OP LIMEEICK. 

The fossil imder examination was given to me by the Bfiv. Hamilton 
Jones, of Adare, county of Limerick, who thus describes the geological 
structure of the locality in which it was found: — 

" It was found in the parish of Adare, townland of Bamalick, seven 
miles from Limerick, and five from Kathkeale. The locality presents 
some variety in surface rocks; though, as far as I can see, lie perma- 
nent strata are imiformly gray limestone ; the surface rocks are mainly 
gray limestone also. But there are numerous blocks of a dark black- 
ish-gray limestone, abounding in FenestellsB and Spirifers. In appear- 
ance and colour it resembles the Calp found some miles distant to the 
north, but it is soft and rotten when tried with the hammer. In a 
piece of this rock the specimen you have was found." 

It is perfectly new, and, so far as I know, no Echinoderm at all re- 
sembling it has yet been found in the carboniferous rocks. I have 
given four views of it, ad naturam, in Plate XXIX. 

• Plate XXIX. 

Fig. a- — ^View of fossil from above, showing the five united ambulacra, 

not provided with a furrow in the centre. 
Pig. h End view of inverted fossil, showing a portion of the shell, not 

removed, with a very doubtful appearance of an aperture (anal ?) 

Pig. c. Side view of inverted fossil — showing the want of symmetry. 

Pig. d, — ^View of fossil from below — showing also the apparent want of 

symmetry. 

The specimen is a natural cast of the interior, and the shell is only 
preserved on one side, as shown in Pig. h; — ^the internal impression of 
the ambulacra is beautifully shown, as in Pig. a. 

1 believe it to be allied to the Pentremitidae, but free, and that it 
owes its want of symmetry to distortion by pressure occasioned by the 
surrounding mud when soft. This want of symmetry gives it a spatan- 



184 JOXTBNAL OF THB GEOLOGICAL 80CTETT OF DTTBLIN. 

gifonn appearance; which; taken in conjunction with the obscnre trace 
of an anal aperture, shown in Fig. h, would almost suggest an affinity 
with the Echinida instead of the Crinoida; with which latter, however, 
it must he classed. 

It is much to he desired that additional specimens should he found, 
as the present cast is insufficient to determine completely its relations 
and affinities. I would propose for this fossil the provisional name of 
Pentephyllum Admrense, 

The generic name records its most striking and heautiful feature 
(wevTe, five ; (^vWov^ a leaf), as exhihited hy the regular flower-like im- 
pression of the amhulacral plates. The specific name I have given at 
the request of Mr. Jones, partly in commemoration of the locality ( Adare, 
county of Limerick) where this remarkahle fossil was found, and partly 
in honour of his pupil, Lord Adare, who, like his father, is known to 
take an interest in the natural sciences. 

Until the plates, which form the covering of our fossil, shall turn 
up, a more scientific description would he misplaced. 

Dr. E. Perceval Wright read a paper " On a recent Suhmarine For- 
mation in the Msh Channel.'' 



Appendix to Professor Haughton^s Paper, p. 87, ante. 

Description of Plates XXII., XXIIL, XXIV., XXV. 

These Plates are intended to illustrate the fossil tracks exhibited to 
the Society by the President on the 12th May, 1858, which were dis- 
covered by him, in conjunction with his brother, Mr. Frederick Haugh- 
ton, at Lugacurren, in the Queen's County, in the beds lying below 
the coal-beds of the collieries of that neighbourhood. They appear to 
occupy a geological position similar to that of the fossil tracks found in 
the coal-measures of ^Northumberland. 

Plate XXII., ad natttram, — This Plate represents the most charac- 
teristic of the Lugacurren fossil tracks : it is of the natural size, and 
shows the passage from a simple track, with transverse lines through 
another track, provided with a deep median groove, more or less con- 
tinuous, into a third fossil track, characterized by regular indented 
punctures, occurring at equal intervals. Both the grooves and punctures 
occur as indentations on the upper surface of the flagstones, and as ele- 
vations on the casts of those formed on the under surfaces. 

These tracks, in their smooth and grooved portions, resemble those 
from Northumberland, figured by Mr. Hancock in the "Annals and Ma- 
gazine of Natural History,*' December, 1858, Plates XVIII. and XIX. 
But the third variety of track, made by the same animal, does not appear 
to have been observed in the north of England. 
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Plate XXIII. — ^Figs. a, h, e^ ad naturam 

Fig. a. — ^Vermiform track, not very abundant at Lugacnrren ; perfectly 

round in section. 
Pig. h. — ^A common form. This presents a striking resemblance to some 
tracks of recent]|crastaceans figured by Mr: Hancock. — "Annals, Na- 
tural History," vol. ii., Plate XV. 
Pig. c. — Track of the characteristic fossil of Lugacurren. 

Plates XXIV., XXV., adnattiram, show the form of the termina^tion 
of the body of the animal that left the pimctured track. This may possi- 
bly have been a Trilobite, and the regular pimctures may have been- 
produced by the animal shoving itself along occasionaUy, by means of 
the sharp spud at the extremity of its tail. 



Appendix to the JRev. Eugene O^Meara^e Paper ^ p. 105, ante. 

The following is the list referred to by the Rev. Eugene O'Heara in 
his paper " On the occurrence of recent Diatomacece in the Lower Ter- 
tiaries of- Hampshire." 



Amphora ovalis. 


Gonphonema olivaceum. 


Achnanthidinm microcephalum 


Himantidium arcus. 


Gyclotella operculata. 


„ gracile. 


„ rotula. 


„ soleirolii. 


Cocconeis pedicuhis. 


„ undulatum. 


Gocconema cistula. 


Melosira varians. 


,, parvuQi. 


Meridion constrictum. 


Collotonema neglectum. 


Navicula amphisbaena. 


Cymatopleura solea. 


„ decephala. 


Diatoma elohgatunu 


„ rhjmcocephala. 


„ grande. 


Nitzchia amphioxys. 


Diatoma vulgare. 


Orthosira orichalchea. 


Denticula tenuis. 


Odontidium mutabile. 


Epithemia alpestris. 


Pinnularia mesolepta. 


„ sorex. 


„ radiosa. 


„ zebra. 


„ viridifi. 


Pragillaria capucina. 


Pleurosigma attenuatum. 


Gk)nphonema acuminatum. 


„ Spenserii 


„ constrictum. 


Surirella ovata. 


„ dichotomum. 


Synedra radians. 


„ intricatum. 


Tabellaria fenestrata. 



Donations were announced, and thanks voted to the donors. 
Meeting then adjourned. 



The 
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WEDNESDAY EVENING, NOVEMBER 9, 1869. 

Eey. Saiojel Haitghton, President, in the Chair. 

The Minutes of last Meeting were read and confirmed; donations an- 
nounced, and thanks voted. 

The following gentlemen were elected Members of the Society : — 
1. Francis Battersby, M.D., 16, Korth Cumberland-street; 2. Murdock 
Green, Esq., 52, Lower Backville-street ; — and the following as Associate 
Members: — 1. Robert Robertson; 2. John Gibbon; 3. H. Townsend 
4. W. Crawford ; 6. B. T. Patterson ; 6. R. G. Symes ; 7. R. P. Tudor 
8. Robert Denny; 9. R. A. Duke; 10. C. W. Bateman; 11. J. M'Grorty 
12. Thomas Cook; 13. Samuel Hunt; 14. W. C. Dopping. 

Mb. Geoghsgan read the following paper : — 

* 

DESCBIPTION of a section THBOUGH the SILT7BIAN AND CABBOKIEEBOUS 
F(fBMATIONS OF HOOK HEAD, COUNTY OF WEXFOBD. BT HENBY T. GEO- 
GHEGAN AND BENJAMIN T. PATTEJbLSON. 

The section commences at the junction of the SiLurian slates with the 
detached portion of old red conglomerate in Dollar Bay, on the west 
coast of Hook Head, and at a distance of about six miles from the 
lighthouse point. Its direction conforms approximately with the out- 
line of the western coast of the peninsula. 

The slates near the junction are thickly covered with alluvium, and, 
where they do appear, are so broken up and contorted that we could not 
make a satisfactory observation nearer to the junction than about 200 
yards. 

At the southern side of Dollar Bay the old red conglomerate im- 
mediately succeeds, the slates, lying quite unconformably on them. It 
foxms a cliff of from fifty to seventy feet high along the shore, and is of 
very massive structure. We searched diligently, but in vain, for any 
indication of bedding, and did not succeed in making an observation 
until we had rounded Brownhill Point. 

The shore along the remainder of this portion of the conglomerate 
is in general very precipitous, and at some points is indented by small 
bays, the cliffs round which rise to a height of about 150 feet. 

Notwithstanding the unfavourable nature of the coast, we succeeded 
in making several observations ; and, in making them, were generally 
guided by the undenuded portions of thin beds of fine red sandstone, 
which occur frequently in the conglomerate. 

The dip we found to be generally out to sea, L e. a little south of 
west; it varies from 10* to 17*. 

This conglomerate is of a very coarse description, and there does 
not appear to be any sorting or arrangement of the pebbles, which are 
mostly of quartz, with a smaller proportion of slate, some pebbles of 
which we observed to be as large as I' 0'' to 1' 6" diameter, which re- 
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tain their stratified and oleayable structure in so great a degree that, 
where exposed, some of them were breaking up into " pencil." This 
would show (in accordance with Professor Haughton's theory of the de- 
velopment of cleavage) that the slates had been subjected to the pres- 
sure which produced the magnificent contortions to be seen oh this 
coast long before the formation of the conglomerate. 

Near Brownhill Point we found a pebble (Specimen No. 1) of vol- 
canic ash in the conglomerate; its vesicular structure proves it to have 
been thrown into the air in a molten state from the crater of some vol- 
cano which harmlessly poured forth its lava and scattered its ashes on 
the barren Silurian land around. Here we have proof that even at 
this early period in the history of our globe its crust was convulsed by 
volcanic action. 

The deposit of alluvium and vegetable soil over the conglomerate 
appears to be very small, and the vegetation is scanty. Near the 
southern termination of this detached portion of conglomerate a fault 
occurs. Its bearing is E. 25' S.; it follows the direction of the joints; 
many cut pebbles, and some of them of large size, appearing in its sides. 
It occurs at a distance of about thirty or forty yards from the southern 
end of the conglomerate. 

The cliffs of slate beyond, the conglomerate suddenly recede about 
forty yards, and from observing this form of coast, and the fact that the 
shore immediately to the south of the fault was heaped with large 
broken masses of the conglomerate, we were led to conclude that the 
fault had been produced by the wearing away, by the sea, of the slates 
which lie under the conglomerate, and the consequent breaking away 
along the line of fault of the part thus undermined. This opinion seems 
to be borne out by the want of evidence of the production of the fault 
farther inland than where the slate clifiis abut against the conglo- 
merate. 

The slates occur again between this and the main body of the con- 
glomerate for a distance of about three-quarters of a mile along the coast. 
They are in some places wonderfully contorted ; in many cases the beds 
have been doubled so as to form an angle of 30° or less, fracture some- 
times occurring. 

Wherever we found the dip and strike at all persistent, we made ob- 
servations. Dip varies from 30" to 75'. 

At the southern side of Templetown Bay we again find the conglo- 
merate, which at this point forms cliffs of considerable height. Its 
structure, like that of the portion before noticed, is very massive. 

There being very few traces of bedding, and no exposed surface upon 
which we could make a correct observation, we had to be content with 
an approximate one. 

The junction is very clearly exposed in the cliff, and inclines to- 
wards the south at an angle of about 34'. 

Several extensive fissures and slight fiiults occur in this portion of 
the conglomerate. 

The first of these fissures occurs at a distance of about 1 50 yards 



OEOaHEOAN AND PATTEKSON — FOEMATIONS OF HOOK HEAD. 189 

from the junction. Its bearing is E. 30^ S. "We could not detect any 
evidence of subsidence on either sida The same may be said of another 
large fissure, about 100 yards further south. 

At one- third of a mile from the junction a small double fault occurs; 
the fissure has been weathered out towards the shore so as to be V- 
shaped on plan, and the displacement of one of the beds of fine sandstone, 
which often occur in the conglomerate, shows very evidently a subsidence 
to the south. 

The beds along this portion of the cliffs are very thick, and a great 
quantity of large blocks lies along the shore. 

At a point a little to the north of Harrylock Bay there is a very 
remarkable cave, called the Scout's Hiding-place. The entrance is 
40 feet wide by 7 feet high, both the floor and roof gradually ascend 
towards the interior; the width of the widest part is 60 feet, and 
the depth from the mouth 80 feet. Several great blocks lie on the 
floor, which appear to have fallen from the roof. The whole appear- 
ance of the cave is as if a huge block of one of the thick beds of conglo- 
merate, in which it occurs, had been mortised out from between the 
under and overlying beds. 

About 100 yards to the south of this cave we found another fissure, 
which, from the disagreement between the strata forming its walls, we 
concluded to be a fault; and, from the dip of the fissure being southerly, 
it is probable that the subsidence has been on the south side, as in the 
former fault. The opening towards the shore is V-shaped to a depth of 
about 20 feet. The strata forming the north wall are very thick beds 
(15 feet to 20 feet) of conglomerate, without any of the fine red 
sandstone of which the base of the south wall, to a height of 25 feet, 
is composed. This fine sandstone is succeeded by a three-feet bed of 
conglomerate; then there is another fine bed, about 15 feet thick, 
the whole being capped by a nine-feet bed of conglomerate. Thus it is 
seen that there is no correspondence between the strata on either side. 
It would be difficult to determine the amount of subsidence, but we be- 
lieve it must have been upwards of 50 feet. 

The strike of the beds between Templetown and Harrylock Bays is 
slightly variable. The dip is generally southerly, and varies from 10** 
to 15'. 

Under the village of Harrylock, the fine red sandstone beds are 
more frequent, and the shore is formed of large angular blocks of con- 
glomerate, the beds of which appear to have broken up along joints, as 
the sandstone, which is much softer, was weathered away from under 
them. No blocks of the fine sandstone are to be seen. 

The conglomerate, or, as the workmen call it, ** Millstone Grit," is 
held in some repute as a material for making niillstones, stones from 
this neighbourhood being used by many of the mill-owners of Wexford 
and Waterford. 

To the south of Harrylock the conglomerate becomes less plentiful, 
its place being supplied by grit and fine red and yellow sandstones, 
some of which are very micaceous. 
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At the south, point of Lumsdin's Bay, the lowest portion of the allu- 
yiiim contains many pebbles, both large and small, of the conglomerate 
and fine red sandstone ; and its colour shows that about six feet in depth 
of it was derived almost entirely from conglomerate and red sandstone 
beds. The upper portion is of a yellow colour. 

On nearing Loftus Hall, we found the beds of compact limestone 
again alternating with the shale'b, and gradually increasing in fre- 
quency and thickness imtil we reached Loftus Hall point, where the 
strata (which are nearly horizontal, and are exposed in a vertusal sec- 
tion about 20 feet high) consist of beds of limestone, some of which 
are two feet and a half thick, with a few thin beds of shale, which we saw 
here for the last time. 

From Lumsdin's Bay to Loftus Hall point the strike varies ; the va- 
riation, however, does not exceed about 30®. The dip is generally 
southward, and decreases from about 30® at the former to 5® at the latter 
point, where there is a slight disturbance at the beds. 

The limestone to south of Loftus Hall is of a hard, flaggy descrip- 
tion, and the inclination of the beds small, 5** to 10% At about 300 
yards north of Duffin's Well the strata are a good deal disturbed and bent. 

Immediately to the south of the well we observed an extensive 
crack (bearing K. 35'' E.) running nearly in the strike, which here changes 
rather abruptly from E. and W. to N. 30" E. It is filled with calc spar, 
which in some places encloses large pebbles of limestone. Its breadth 
varies from 1 to 3 feet 

Erom the separation of these blocks of limestone (which are some- 
what rounded) by the carbonate of lime, we consider that the vein could 
not have been formed, by the infiltration of carbonate of lime, round a 
mass of shingle collected in the crack, but that occasional partially 
rounded pebbles were thrown in during the formation of the calc spar. 

The alluvium immediately north of KockweU contains pebbles of 
slate, conglomerate, and limestone; the conglomerate becomes scarce 
below Loftus Hall. We noticed a large boulder here of green horn- 
blende and feldspar. 

At about 80 yards north of Rockwell, there is a very large fissure 
(bearing E. 10' N.) running inland, but we could find no evidence of 
misplacement of the beds. 

Again, south of Rockwell, there is a change in the strike from 
N. E. to E. 5' "N., accompanied by a long crack nearly in the former 
strike. Erom the section it may be seen that this part of the Hmestpne 
has been subjected to disturbing forces, which probably produced the 
fissures above mentioned, which may be faults, though we have not 
marked them as such in the section from want of evidence of any dis- 
placement of the beds. 

Erom Rockwell southwards the limestone assumes a different as- 
pect, being more highly cleaved, and weathering very black; the 
structure is highly crystalline, and there is scarcely any effervescence 
with muriatic acid unless it be scratched. These characters show it to 
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be dolomitic. There are, however, occasional beds of limestone of the 
ordiaary appearance. 

The limestone prevails before we come to the point north of Door- 
noge Bay ; but at the point there are thick beds of black dolomite, 
wbich has a very crystalline structure. (See specimens l^os. 13-15.) 
The beds are intersected by very large fissures, the general direction of 
which corresponds with the strike. The sea washes with great violence 
into these fissui*es, and has hollowed one of them out into a magnificent 
cave, which retreats so far inland that nothing can be seen of its end 
from, the outside, nor could we distinguish any sound to indicate 
that the waves, which rushed into it in rapid succession, met with any 
obstacle in their course. The dolomite is carved out into all sorts of 
fantastic shapes, forming sometimes natural bridges over the chasms, in 
which the confined waves lash themselves into masses of white foam. 

Over this cave we found numerous large boulders of grit of very pe- 
cidiar appearance (see specimens Nos. 11 and 12); it is composed of 
gray quartz and red felspar, with a small quantity of white mica. 
Some of the crystals of quartz and felspar are large, and in some of the 
boulders the mass of the stone is of deep purple colour. The grit beds, 
of which these boulders formed portions, were perhaps formed directly 
£:om granite. The angular forms of the felspar crystals may indicate 
metamorphic action subsequent to deposition. 

The dolomite above noted is brought to the surface by an anti-ciinsl 
axis, and should come to the surface again on the other side of the cor- 
responding syn-cliaal to the north, unless we suppose that such an ex- 
tensive and well-marked series of beds changes its character in the short 
distance of half a mile. 

From several circumstances, however, we are led to believe that there 
is a large fault on the north side of the synclinal, * which has thrown 
down the beds on the south to a depth of 400 or 500 feet, thus account- 
ing for the absence of dolomite on the north side of the synclinal. 

The facts corroborating this opinion are as follows: There is a 
considerable disturbance (previously noted) of the beds of limestone, 
300 yards north of Duffin's Well, apd, on the east coast the strata, at the 
south point of Bullock-park Bay (consisting of dolomite) are divided 
by two immense fissures, open for some distance inland, and bearing "N, 
25° W., which is nearly the direction of a line drawn from this point to 
the contortions on the other side. They also correspond in direction to the 
strike of the beds to their south, which corresponds, within 20°, to that 
of the beds immediately,to the south of the contortions on the west coast, 
so that it would appear that the same axis of force produced the dis- 
ttlrbances and strike of the beds on each side of the peninsula. 

The fault would appear to have thrown down the beds much deeper 
on the west coast than on the east, as we find dolomite on each side of 
the fissures in Bullock-park Bay ; and it could not, therefore, have 
caused a downthrow equal to the thickness of the dolomite beds at that 
place, while on the west it must be more, though not much more, than 
the same thickness. The dolomite has also, as we might expect, been 
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At the south point of Lumsdin's Bay, the lowest portion of the allu- 
yium contains many pehbles, both large and small, of the conglomerate 
and fine red sandstone ; and its colour shows that about six feet in depth 
of it was derived almost entirely from conglomerate and red sandstone 
beds. The upper portion is of a yellow colour. 

On nearing Loftus Hall, we found the beds of compact limestone 
again alternating with the shale'b, and gradually increasing in fre- 
quency and thickness imtil we reached Loftus Hall point, where the 
strata (which are nearly horizontal, and are exposed in a vertical sec- 
tion about 20 feet high) consist of beds of limestone, some of which 
are two feet and a half thick, with a few thin beds of shale, which we saw 
here for the last time. 

From Lumsdin's Bay to Loftus HaU point the strike varies ; the va- 
riation, however, does not exceed about 30®. The dip is generally 
southward, and decreases from about 30® at the former to 5® at the latter 
point, where there is a slight disturbance at the beds. 

The limestone to south of Loftus Hall is of a hard, flaggy descrip- 
tion, and the inclination of the beds small, 5** to 10". At about 300 
yards north of Duffin's Well the strata are a good deal disturbed and bent. 

Immediately to the south of the well we observed an extensive 
crack (bearing N. 35''£.) running nearly in the strike, which here changes 
rather abruptly fit)m E. and W. to N. 30" E. It is filled with calc spar, 
which in some places encloses large pebbles of Hmestone. Its breadth 
varies from 1 to 3 feet. 

Erom the separation of these blocks of limestone (which are some- 
what rounded) by the carbonate of lime, we consider that the vein could 
not have been formed, by the infiltration of carbonate of lime, roimd a 
mass of shingle collected in the crack, but that occasional partially 
rounded pebbles were thrown in during the formation of the calc spar. 

The alluvium immediately north of EockweU contains pebbles of 
slate, conglomerate, and limestone; the conglomerate becomes scarce 
below Loftus HaU. We noticed a large boulder here of green horn- 
blende and feldspar. 

At about 80 yards north of Rockwell, there is a very large fissure 
(bearing E. 10* K.) running inland, but we could find no evidence of 
misplacement of the beds. 

Again, south of Eockwell, there is a change in the strike from 
N. E. to E. 5' "N., accompanied by a long crack nearly in the former 
strike. Erom the section it may be seen that this part of the limestpne 
has been subjected to disturbing forces, which probably produced the 
fissures above mentioned, which may be faults, though we have not 
marked them as such in the section from want of evidence of any dis- 
placement of the beds. 

Erom EockweU southwards the Hmestone assumes a different as- 
pect, being more highly cleaved, and weathering very black; the 
structure is highly crystaUine, and there is scarcely any effervescence 
with muriatic acid unless it be scratched. These characters show it to 
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be dolomitic. There are, however, occasional beds of limestone of the 
ordinary appearance. 

The limestone prevails before we come to the point north of Door- 
noge Bay ; but at the point there are thick beds of black dolomite, 
wbich has a very crystalline structure. (See specimens l^os. 13-15.) 
The beds are intersected by very large fissures, the general direction of 
which corresponds with the strike. The sea washes with great violence 
into these fissures, eaid has hollowed one of them out into a magnificent 
cave, which retreats so far inland that nothing can be seen of its end 
from the outside, nor could we distinguish any sound to indicate 
that the waves, which rushed into it in rapid succession, met with any 
obstacle in their course. The dolomite is carved out into all sorts of 
fantastic shapes, forming sometimes natural bridges over the chasms, in 
which the confined waves lash themselves into masses of white foam. 

Over this cave we found numerous large boulders of grit of very pe- 
culiar appearance (see specimens Kos. 11 and 12); it is composed of 
gray quartz and red felspar, with a small quantity of white mica. 
Some of the crystals of quartz and felspar are large, and in some of the 
boulders the mass of £he stone is of deep purple colour. The grit beds, 
of which these boulders formed portions, were perhaps formed directly 
from granite. The angular forms of the felspar crystals may indicate 
metamorphic action subsequent to deposition. 

The dolomite above noted is brought to the surface by an on^t-clinal 
axis, and should come to the surface again on the other side of the cor- 
responding syn-chiiel to the north, unless we suppose that such an ex- 
tensive and well-marked series of beds changes its character in the short 
distance of half a mile. 

From several circumstances, however, we are led to believe that there 
is a large fault on the north side of the synclinal, * which has thrown 
down the beds on the south to a depth of 400 or 500 feet, thus account- 
ing for the absence of dolomite on the north side of the synclinal. 

The facts corroborating this opinion are as follows: There is a 
considerable disturbance (previously noted) of the beds of limestone, 
300 yards north of Duffin's Well, apd, on the east coast the strata, at the 
south point of Bullock-park Bay (consisting of dolomite) are divided 
by two immense fissures, open for some distance inland, and bearing "N, 
25° "W., which is nearly the direction of a line drawn from this point to 
the contortions on the other side. They also correspond in direction to the 
strike of the beds to their south, which corresponds, within 20°, to that 
of the beds immediately,to the south of the contortions on the west coast, 
80 that it would appear that the same axis of force produced the dis- 
ttlrbances and strike of the beds on each side of the peninsula. 

The fault would appear to have thrown down the beds much deeper 
on the west coast than on the east, as we find dolomite on each side of 
the fiEsures in BuUock-park Bay ; and it could not, therefore, have 
caused a downthrow equal to the thickness of the dolomite beds at that 
place, while on the west it must be more, though not much more, than 
the same thickness. The dolomite has also, as we might expect, been 
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nme ektmiei on tiie west ooast at the untirJimil aborementioiiied, being 
exposed by it fat a considerable thickness i^hile on the east it does not 
i^pear forthcar aoath than Ballock-pazk Bay. 

It is possible that the extensiTe fissmes in the neighbonrhood of 
Boekwell may haye been produced by fiults, and, if sach is the case, it 
wonld not be neoessaiy to suppose so great a downthrow to have oc- 
cmied at the principal fiiult described above. 

In the middle of Doomoge Bay there is another large fissme, accompa- 
nied by a sadden and violent diange of the dip and strike on its south side. 

The strike of the beds wheels round again through more than 90° 
between this and the head, where it has more than resumed its general 
direction. The dip, which firom Boekwell to Boomoge Bay varies from 
10* to 30*, is reduced on the south of the fissure to 5°; but it again 
varies between this and the head, where it is about 12^. 

There is another fissure just outside the lighthouse wall, bearing 
K. 35^ W. It passes quite across the point, and, although the sides are 
not separated at the sur&ce throughout the whole length, they are so at 
the ends, and about the middle there is a hole, at the bottom of which 
the sea is seen, having made its way along the fissure beneath. 

We had not time to do much more on the east coast than to walk 
along it, but, in doing so, observed an exactly corresponding series of 
beds to those which we had more closely examined on the west coast 

The whole of the limestone beds abound in beautiful fossils; at some 
places the beds s^pear to be almost entirely formed of encrinite stems 
and arms. It was a cause of regret to us that, our stay being limited, 
we could not spare the time requisite to obtain a oollectiiUL of good spe- 
cimens. 

UBT 0¥ SPBCIKEirS FBOX HOOK HSA^B. 

No. 1. Specimen of volcanic ash from old red conglomerate at Broomhill 

Point. 
Xo. 2. Carbonized remains of '^ linear^' plants from micaceous sandstone 

beds, south of fiany lock. 
Ko. 3. Same as last, from corresponding beds on E. Edde of peninsula. 
No. 4. Specimen of gray copper-or6»fit)m bed of grit S. of HarrylocL 
Na 5. Specimen of last-named bed, saturated wil^ carbonate of copper. 
Na 6. Ihiciinites, &c., from upper part of calcareous sandstone, N. of 

Lumsdin's Bay. 
No. 7. Specimen of lower and unfbssiliferous part of same beds. 
No. 8. Fucoid remains from large sandstone boulders lying dose besidfe 

tiie beds frt>m which the last specimens were obtained. 
Na 9. Michelinia favosGy from limestone close to Boekwell. 
No. 10. Aetinocrinuspofydaetylus (?), showing stem, pelvis, and annus, 

from limestone between Boekwell, and dolomite. 
No. 1 1. Specimens of grit boulders, found on dolomite. 
No. 12. Same as last, with purple cement of peroxide of iron (?). 
No. 13. Specimen of dolomite from point nordi of Doomoge Bay. 
No. 14. Same, from a little further north, showing black weatiieringi 
Na 15. Same, frt>m corresponding beds at Bullock-park Bay, on Recast. 
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Table of Olaervations made along West Coast of Hooh Mead, from Dollar 
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Eobebt Callwell,' Y. P., took the Chair while the President read a 
paper '' On the Direction of the Joints in the Limestone of the County 
of Fermanagh." 

Dfi. J. F. SiDNET exhibited some specimens of lignite, found near 
Armagh, under the circumstances detailed in the following letter irom 
Mr. K M'lT. Edmondson : — 

*' Abmagh, Nov. 8, 1859. 

" Deab Sib, — The cutting is through the side of a clay hiU, the 
depth of which is forty-five feet ; the wood was found at the bottom. 

" Several specimens were dug up within a space of three or four 
square yards. The rock is limestone, and was reached in digging for 
the foundation of the bridge over the Biver Callan, about 250 yards 
west of the cutting, and some 40 feet below the level of the railway. 

JOUEN. GEOL. SOC. DTJB. — VOL. VHI. - 2 1> 
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The hill is north-west of the observatory, distant about 900 yards. 
Another specimen was found in a cutting on the Kewry line, at a depth 
of about 55 feet. The place is north-east of the observatory, and dis- 
tant about 2000 yards. The rock is limestone, and quarried on the foot 
of the hill. 

"My very limited knowledge of geology prevents me from giving the 
proper details ; there is one feature, however, in the clay hiUs about 
Armagh where the limestone is underneath, which, perhaps, I should 
mention. 

'* The upper part, to a depth of about 25 feet, is reddish day, 
and the boulders mostly limestone, tolerably well water-worn; but 
from that down, so far as I have seen them opened, the clay is daik, 
and the boulders nearly all consist of trap and hard bluish slate, very 
much water-worn. 

''Occasionally a bit of limestone is found, but so much water-worn as 
to be ali£iost completely polished. 

" Tours truly, 

** N. M*IT. Edmoiomjok. 
''2)r. Sidney." 

GENERAL MEETING, JANUARY 11, 1860. 

LoBD Talbot de Malahidb in the Chair. 

The Minutes of last General Meeting having been read, were approved 
of, and signed by the Chairman. 

The following gentlemen were elected Members of the Society : — 

1. J. Scott Moore, The Manor, Kilbride, Co. Dublin; Wm. F. Widker, 

2, Trinity College ; 3. Dr. Stokes, Merrion-square ; 4. Dr. John Barker, 
48,"W"aterloo-road ; — ^the following as Corresponding Members : — 1. John 
Gordon, C. E., India ; H. B. Hargrave, India ; John R. Hime, Pemam- 
buco; — and the following as Associate Members for the }ear 1859-60 : 
— W. B. Brownrigg; H. Geoghegau. 

The Rev. SAHxnsi Haxtohtok, F. R. S., President, read the following — 

eEOLOOICAL ACCOXTirT OF THE ABCTIC ABCHXPELAGO, DBAWIT TF FBOM THE 
SFECIMBNS COLLECTED BT CAPTAIN ^L. M^CLINTOCX^ B. 7S(.^ FBOM 1849 TO 
1859. 



[The following paper, illustrated by a Geological Map of the Arctic Archipelago, 
published as an Appendix to Captain M'Clintock's <^ Journal of the Voyage of the Fox," 
December, 1869.~>S. H.] 

Thb Map which was pnblished with this geological description is 
coloured ^m the specimens brought home by Captain F. L. M'Clintock, 
B. N., from the Arctic Expeditions in which he served from 1 848 to 1 859. 
These specimens are all deposited in the Museum of the Eoyal Dublin 
Society, andfonn a more extensive and better collection of Arctic rocks 
and fosnls than, is to be found in any other museum in Europe. 
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It will be most convenient to describe the Geology of the Arctic Is- 
lands by the formations which are to be found there, which are the fol- 
lowing : — 

1. The Granitic and Granitoid rocks. 

2, The Upper Silurian rocks. 
^ 3. The Carboniferous rocks. 

4. The Lias rocks. 

5. The Superficial Deposits. 

I shall describe tiiese successive formations briefly, and add a few 
remarks of a theoretical character, to indicate the important inferences 
which may be drawn £rom the facts respecting them, made known to us 
by M'Clintock's discoveries. 

I. The Gbanitic Aim GsAinron) Bocxs. 

These rocks form*a considerable part of North Greenland, on the east 
side of Baffin's Bay, and constitute the rock of the country at the east 
side of the Island of l^orth Devon, which forms a portion of the coast 
line of the west of Baffin's Bay, and the north side of the entrance into 
Lancaster Sound. 

1. Whale-JUh IslandSy lat 69^ IN"., are composed of a very fine-grained, 
flaggy, black mica schist, composed of black mica in very small plates, 
occasionally putting on a homblendic lustre, and minute grains of quartz 
interstratified with the mica. The softer varieties are cut by the natives 
into grissets and cooking utensils of various shapes, some of which re- 
semble the camb-stones found in Ireland, which are made from a kind 
of potstone, abundant in parts of the county of Donegal. 

2. Upemavik, lat. 72° 1^., Greenland. — This district is famous for 
the occurrence of large quantities of plumbago, which is found in a meta- 
morphic rock of the following character : — ^Fine-grained, amorphous, 
granitoid rock, composed of minute particles of gray quartz ; a honey- 
coloured felspar, of waxy lustre, of unknown composition ; minute par- 
ticles of red, semitransparent garnet, of conchoidEd fracture ; and small 
particles, with occasional large nests, of plumbago. The plumbago oc- 
curs both amorphous aod in long acicular crystals. Sometimes the rock 
becomes of a coarser texture, and more crystalline, and the yellow 
colour of the felspar gives place to a greenish tinge, and it sometimes 
also becomes a felspar of perfect cleavage, semi-transparent and white. 

The dohecahedral crystals of garnet reach the diameter of one inch. 

The general character of the rocks near Upemavik is different from 
that of the rock in which the plumbago is foimd, and consists of a fine- 
grained, black mica schist, with very little felspar or quartz, and inter- 
sected by thin veins of elvan, composed of quartz and white felspar. 
The cooking utensils of the natives are made from this fine schist, in pre- 
ference to any other description of rock. 

8. Woman^s Islands. — These islands, off the west coast of Greenland, 
are composed of a gametiferous mica slate, formed of black mica, in 
layers, with alternating plates composed of white felspar and quartz, 
and filled with fine garnets, rose-coloured, vitreous in fracture, and 
transparent. 
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4. Cape York, lat. 76° N., Greenland. — ^This cape is composed of a 
fine-grained granite, consisting of quartz, white felspar, with minute 
specks of a black mineral, of pitchy lustre. Composition not yet deter- 
mined. 

5. WolstonholfM and Whale Sounds^ lai 77" K., Greenland. — ^At 
Wolstenholme Sound the granitoid rocks of Greenland become conyerted 
into mica slate and actinolite slate, of a remarkable character. 

The mica slate is composed of large plates of an intimate mixture of 
black and white mica, the chemical examination of which will doubtless 
prove of interest. These plates of mica are separated by bands of pure 
white felspar. 

The actinolite slate is dark green, and formed by an almost insensible 
gradation from the mica slate. 

In the low grounds between Wolstenholme and Whale Soimds the 
granitic rocks cease, and are covered by deposits of fine, red, gritty 
sandstone, of a banded structure, and a remarkable coarse, white con- 
glomerate. 

The boundary between these formations is also marked by the de- 
velopment of masses of dolorite and clayey basalt. 

6. Carey* 8 Islands, 76** 40' IN"., Greenland, lie to the westward of Wol- 
stenholme Sound, and are composed of a remarkable gneissose mica 
schist, formed of successive thin layers of quartz granules, containing 
scarcely any felspar, and layers of jet black mica, with occasional facets 
of white mica. 

This mica schist passes into a white gneiss, composed of quartz, 
white felspar, and black mica, penetrated by veins, coarsely crystallized, 
of the same minerals. Yellow and white sandstones are also found in 
small quantity on the islands, reposing upon the granitoid recks. 

Capes Osborn and TFdrrender, lat. 74° 30' N., North Devon. The gra- 
nitoid rocks between these two capes are composed of graphic granite, 
consisting of quartz (gray) and white felspar; this graphic granite 
passes into a laminated gneiss, consisting of layers of black mica and 
white translucent felspar, sparingly mixed with quartz. With the 
gneiss are interstratified beds of gametiferous mica slate, consisting of 
quartz, pale greenish white felspar, black and white mica in minute 
spangles, and crystals of garnet, rose-coloured, disseminated regularly 
through the mass. Quartziferous bands of epidotic homstone occur with 
the foregoing beds ; and the whole series is overlaid by red sandstones, 
of banded structure, which bear a striking resemblance to those that 
overlie the granitoid beds of Wolstenholme Sound. 

8. North Somerset, The granitoid rocks are found again on the 
west side of the Island of ISTorth Somerset, where they form the eastern 
boundary of Peel's Sound. Boulders of granite are found at a consi- 
derable distance (100 miles) to the eastward of the rock in situ, as at 
Fort Leopold, Gape Kennell, &c. The general character of the granitic 
rocks in the north and west of North Somerset are thus described by 
Captain M'Clintock : — 

** Near Cape EenneU we passed a very remarkable rounded boulder 
of gneiss or granite ; it was 6 yards in circumference, and stood near 
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the beach, and some 15 or 20 yards above it; one or two masses of 
rounded gneiss, although yery much smaller^ had arrested our attention 
at Port Leopold, as then we knew of no such formation nearer than 
Cape Warrender, 130 miles to the north-east; subsequently, we found 
it to commence in situ at Cape Granite, nearly 100 miles to the south- 
west of Port Leopold. 

** The granite of Cape "Warrender differs considerably from that of 
l^orth Somerset ; the former being a graphic granite, composed of gray 
quartz and white felspar, the quartz predominating ; while the latter, 
or North Somerset granite, is composed of gray quartz, red felspar, and 
green chloritic mica, the latter in large flakes ; both the granite and 
gneiss of North Somerset are remarkable for their soapy feel."* 

To the east of Cape Bunny, where the Silurian limestone ceases, and 
south of which the granite commences, is a remarkable valley called 
Transition Valley, from the junction of sandstone and Hmestone which 
takes place there. The sandstone is red, and of the same general cha- 
racter as that which rests upon the granitoid rocks at Cape Warrender 
and at Wolstenholme Sound. Owing to the mode of travelling by sledge 
on the ice, round the coast, no information was obtained of the geology 
of the interior of the country, but it appears highly probable that ihe 
granite of North Somerset, as well as that of the other localities men- 
tioned, is overlaid by a group of sandstones and conglomerates, on which 
the Upper Silurian limestones repose directly. A low sandy beach 
marks the termination of the valley northwards, and on this beach were 
found numerous pebbles, washed from the hills of the interior, composed 
of quartzose sandstone, cornelian, and Silurian limestone. 

Cape Granite is the northern boundary of the granite, which retains 
the same character as far as Howe Harbour. It is composed of quartz, 
red felspar, and dark green chlorite ; and is accompanied with gneiss 
of the same composition. I have in my possession a specimen of this 
granite, found as a pebble at Graham Moore Bay, Bathurst Island, S.V., 
a locality 135 knots distant from Cape Granite, to the north-west. 

9. Beliefs Straits, lat. 72° N., separate North Somerset from 
Boothia Felix. The "Fox" Expedition wintered here in 1858, and 
had abundant means of ascertaining the geological structure of the 
neighbourhood. The junction of the granitoid and Silurian rocks occurs 
in these straits, the low ground to the east being horizontal beds of 
Silurian limestone, while on the west the granite hills of West Somer- 
set rise to a height of 1600 feet above the narrow straits. The granite 
here is of three varieties : — 

eu Blackish gray, fine-grained, gneissose granite, composed of quartz, 
white felspar, and large quantities of fine grains and fiakes of horn- 
blende, passing into black mica. The gneissose beds of this granite dip 
13 S.E. 

fi. A red granite, graphic texture, composed of quartz and red fel- 
spar, coarse-grained. 

• " Journal of the Royal Dublin Society," 1867. 
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y. Syenite, composed of honey-yellow felspar and hornblende, in 
very large crystals, the felspar passing into red and pink, and the whole 
rock mass penetrated by veins of the same material, but fine grained. 
This variety of igneous rock was met with principally at Pemmioan 
Rock, western inlet of Bellot's StraitSi 

Large quantities of hornblende are also met with at Leveque Harbour, 
Beliefs Straits, composed of facetted crystals, agglutinated together into 
large masses, forming a crystalline, homblendio gneiss. 

10. Fond'i Bay, Baffin' $ Bay, lat 72% 40' N.— In this locality a 
quartziferous black mica schist underlies the Silurian Limestone, inter* 
stratified with gneiss and quartziferous quartz rock, all in beds, inclined 
38* V. S. W. (true). 

1 1 . Montreal Island, mouth of the Fish Biver, lat. 61^5' N The gra- 
nitoid rocks, which everywhere in the Arctic Archipelago underlie the 
Silurian Limest^e, appear at Montreal Island as a gneiss, composed of 
bands of felspar (pink) and quartz (^ in. thick), separated by thin plates, 
composed altogether of black mica, the whole rock exhibiting the phe- 
nomena of foliation in a marked degree. 

The east side of EingWUliam's Island, though composed of Silurian 
Limestone, like the rest of the island, is strewed with boulders of black 
and red micaceous gneiss, like that of Montreal Island, and black meta^ 
morphic clay slate, in which the crystals of mica are just commencing 
to be developed. It is probable that the granitoid rocks appear at the 
surface, somewhat to the eastward of this locality. 

12. Prince of Wales Island, west of Peel Sound. — ^The granitoid 
rocks extend across Peel Sound into Prince of Wales* Island, in the form 
of a dark syenite, composed of quartz, greenish-white felspar, passing 
into yellow, and hornblende. This rock is massive and eruptive at Gape 
M'Glure, lat. 72'' 61' N., and occasionally gneissose, as at lat. 72' 13'N. 
Between these two points, at lat. 72° 37' K., a limestone bluff oocurs, 
containing the characteristic Silurian fossils, and is succeeded, at 70* 40^, 
by a ferruginous Hmestone, bright red, and a few beds of fine red sand- 
stone, like those observed by M'Clintock at Transition YaUey, North 
Somerset The entire western portion of Prince of Wales' Land is 
composed of Silurian limestone, which, in the extreme west, at Cape 
Acworth, becomes chalky in character, resembling the peculiar Silurian 
limestone found on the west side of Boothia Felix. 

II. The Silitbiak Books. 

The Silurian rocks of the Arctic Archipelago rest everywhere directly 
on the granitoid rocks, with a remarkable red sandstone, passing into 
coarse grit for their base. This sandstone is succeeded by ferruginous 
limestone, which rapidly passes into a fine grayish-green earthy lime- 
stone, abounding in fossils, and occasionally into a chalky limestone, of 
a cream colour, for the most part devoid of fossils. The average dip of 
the Silurian limestone varies from 0° to 5° N. W., and it forms occasion- 
ally high cUffs, and occasionally low, flat plains, terraced by the action 
of the ice as the groimd rose from beneath the sea. , 

The general appearance of the rocks is similar to the Dudley lime- 
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stone, and would strike even an observer who was not a geologist. This 
resemblance to the Upper Silurian beds extends to the structure of the 
rocks on the large scsde. Alternations of hard limestone and soft shale, 
80 characteristic of the Upper Silurian beds of England and America, 
arranged in horizontal layers, give to the cliffs around Port Leopold the 
peculiar appearance which has been described by different Polar navi- 
gators as '* buttress-like," "castellated." This appearance is produced 
by the unequal weathering of the cliff, which causes the hard limestone 
to stand out in bands. Excellent sketches of this remarkable appearance, 
drawn by Lieutenant Beechy, are figured at page 35 of Parry's " Eirst 
Voyage," Hecla and Griper, 1819-20. 

The western side of King "William's Island (now, alas ! invested ^ 
with so sad an interest) is a good example of the low, terraced form 
which the Limestone rocks assume at times. 

The following lists contain the names of the principal fossils brought 
home by Captain M'Clintock : — 

I. GARNIER BAT (lAT. 74° N. ; LONG. 92° W.) 

1. Cyathophyllitm heliauthoidea^ several specimens. 

2. Heliolites porosa. Gamier Bay. Another specimen from near Cape Bunny. 

8. Specimens of Carnelian, Gneiss, Chalcedony, &c. , &c., from the shingle near Cape Bunny . 

4. Cromua Areticusj several specimens. 

5. Atrypa phoea (Salter). 

6. Atrypa reticularis, 

7. Brachiopoda on slab (various). 

8. Cyathophyllum. 

9. Coiumnaria Sutherlandi (Salter). Several specimens. 

n. PORT LEOPOLD (laT. 73* 60' N.; lONG. 90" 16' W.) 

1. Limestone containing numerous fossils of the Upper Silurian type : Calamopora Goth" 

landica, Groldf. Bhynehonella cuneata f Dalm. Cyathophyllttm^ sp. 

2. Dark earthy limestone, containing multitudes of the Loxonema M^CUwtockif as casts 

— 1100 feet above sea-level on North-east Cape. 
8. Fine specimens of Selenite from shaly beds in cliff. 
4. Fibrous gypsum from same. 

m. GRIFFITH ISULMD (lat. 74° 86' N.; LOT!(Q. 96o 80' W.) 

1. Beautiful specimens of the Cromus Arctieut. PL VL, Fig. 6, Joum. B. D. S., vol. i. 

2. Orthoceras Griffithi. PI. V., Fig. 1. Journ. R. D. S., vol. i. 

8. An Orthoceras, ivith lateral siphuncle, and simple circular outline of septa. 

4. Loxonema Roui, PI. V., Figs. 6, 8, 9, 10, 11, Joum. R. D. S., voL i. 

5. Numerous specimens of crinoldal limestone. 

6. Strophomena DonneUi (Salter). Sutherland's Voyage. PI. V., Figs. 11, 12. 

7. Atrypha phoca (Salter). PI. V., Figs. 8, 4, 7 (Joum. R. D. S., vol. i.), and a ribbed 

Atrypa, not identified with European species, and undescribed. 

8. An undescribed bryozoan Zoophyte. PI. VII., Fig. 6. Joum. R. D. S. 

9. Calophyllum Phragmocera* (Salter). Sutherland. PL VL, Fig. 4. 

10. Syringopora genictdattu 

11. An undescribed species of Maeroeheilus. 

TV. BEECHET ISLAND (lAT. 74° 40' N. ; LONG. 92o W.) 

1. Orthoceras (species). 

2. Great multitudes of Atrypa phoea^ fbrming, in fact, a dark-coloured earthy Atrypa 

limestone. 
8. With these were associated many species of Loxonema, sometimes so abnsdant as to 
form a pale pink and whitish Loxonema limestone. 
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4. A species of ribbed Atrypa. 

6. Crinoidal limestone in abondanoe. 

6. Syringopora reticulata, 

7. CalophyUum phragmoeeraM (Salter). Sutherland. PL YI., Fig. 4. 

8. CyathophyUum eatpitosvm. 

9. „ artieulatum (Edwardes and Haime). 

10. CaJamopora Gothlandiea. 

11. „ alveolarii. 

12. Favistella li'ankKni (Salter). Sutherland. PL YL, Fig. 8. 
18. Clyriophyttum Salteri. Sutherland. PI. YI., Fig. 7. 

14. CyathophyUum (species). 

15. Loxonema, described by Mr. Salter in Sutherland's ** Yoyage to Wellington GhanneL 

PL Y., Fig. 19. 
This is a fine slab of limestone, almost altogether composed of the remains of Loxonema 
Salteri, No. I., and Atrypa phoca. It appears to have been quietly deposited at the 
bottom of a deep submarine depression, swarming with PyramidellidaB and deep-water 
Brachiopoda. The physical conditions indicated by the fossils are also rendered pro- 
bable by the rock itself, which consists of fine gray limestone, subcrystalUne, and in- 
timately blended with the finest and most delicate description of mud, such as could 
only be found where the water was deepi and all currents far removed. 

T. COBNWAZiUS IBUkND, ASSISTANCE BAT (lAT. 74o 40' N.; LONG. 94® W.) 

1. Orihoceraa Ommanneyi (Salter). Sutherland. PL Y., Figs. 16, 17. 

2. Pentamerus eonchidium (Dalman). Sutherland. PL Y., Figs. 9, 10. 
8. Pentamems limestone. 

4. Cromus Aretieug, 

5. Cardiola Salteri. PL YIL, Fig. 5. Jonm. R. D. S., voL i. 

6. Syringopora gentevlata. 

TI. CAPE YOBXp LAITCASTEB SOIOn) (lAT. 73o 50' N. ; LONO. 87o W.) 

A specimen of the same fossil coral which I have named, doubtfully, from Beechey Island, 
as Favosites or Calampora Gothlandiea ; it is not impossible, however, that it is not 
a Calamopora at all, but a species of Chietetes. 

Vn. P088EBSI0M BATp S0X7TH EITTBAKCE DTTO LANCA9TEB SOXTin) 

(lat. 73° 30' N. ; LONO. 77° 20' W.) 

Specimens of brown earthy limestone, with a fetid smell when struck with a hammer ; 
resembles closely the limestone of Cape York, Lancaster Sound. 

vni. DEPOT BAY, BELLOt's STBAITS (lAT. 72» K. ; LONG. 94o W.) 

1. Maclurea. 

2. CyathophyUum helianthoides (Goldfuss). 

The limestone at this locality^is white and saccharoid, with large rhombohedral oystala 
of calc-spar. 

IX. CAPE FARRAND, EAST SIDE OF BOOTHIA (lAT. 71° 88' K.; 

LONG. 93° 85' W.) 

1. Atrypa phoca (Salter). 

2. Loxonema Eossi, Joum. B. D. S., vol. L, PL Y. 
8. Atrypa (ribbed sp.) 

4. Calamopora Gothlandiea (Goldfuss). 

5. Cyrtoceras, sp. 

The rock at this locality is a gray mud limestone. 

X. WEST SHORE OF BOOTHIA (lAT. 70° TO 71^ N.), CONTAINING THE 

MAGNETIC POLE. 

1. Atrypa phoca (Salter). 

2. Loxomena Rossi. Joum. R. D. S., vol. L, PI. Y. 

8. Favistella Franklini (Salter). Jonm. B. D. S., voL L, PL XI. 
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4. LaxanmM SaiUri (Sntherland). PI V., Fig. 18. 

The cream-coloured, Ghalkj limestone, found on the west side of Prince of Wales* lalaad, 
here ocean, and is generallj destitute of fossils, like that of Prince of Wales* Land, 

XT. FURY POINT (laT. 72* 60' N. ; LOKO, 92' W.) 

1. OomMs Areiiau, Jonm. R D. S., vol. I., PL VI. 

2. Maclurea, sp. 

3. mfya rotundata f 

4. Stromatopora coneeniriea. 

5. CjfathophylluM heKantkoidet (Qoldttiu), 

6. Afrata 6tiia. 

7. Calamopara GotKKasuUoa (Goldfuss). 

8. Favotites megagtcma f 

9. Cyathophyllum eetpitotum, 

10. Favistella FnuMmi (Salter). Sutherland. PI. VI., Fig. 8. 

11. StrepJUxUg Awtim (Salter). Sutherland. PI. VI., Fig. 6. 

12. Atrypapkooa (Salter). 

The limestone here is of the same gray eartiiy aspect as at Beeehsgr Island and Port Leo- 
pold. 

zn. PRINCE OF WALES* IiAND (lat. 72° 88' V. ; LONG. 97* 15' W.) 

1. Gyathophyllum, sp. 

2. Calamopora GothUtndiea. 
8. Stfomotopom eoHc^nincQ, 

These fossils occur in gray earthy timeitone, near its junction with the red arenaceous 
limestone already described. 

Xin. WEST COAST OF KING WILLIAMV ISI.ANB. 

1. Loxonmna JRotn. Joum. R. D. S., yoI. i., PI. V. 

2. Catenopora eteharoidea, 

3. Orthoceras, sp. 

4. Maclurea, sp. 
6. Atrypa, sp. 

6. Syringopora genieulata. 

7. Clisiophyllum, sp. 

8. Orihit elegantula* 

IIL The Gabbgnifebgiis Eocks. 

The Upper Silurian limestones, already described, are succeeded by 
a most remarkable series of close-grained, white sandstones, containing 
numerous beds of highly bituminous coal, and but few marine fossils, — 
in fact, the only fossil shell found in these beds, so far as I know, in 
any part of the Arctic Archipelago, is a species of ribbed Atrypa, which 
I beUeYe to be identical with the Atrypa fallax, of the CarboniferouB 
Slate of Ireland. These sandstone beds are succeeded by a series of blue 
limestone beds, containing an abundance of the marine shells commonly 
found in all parts of the world where the carboniferous deposits are it 
all developed. The line of junction of these deposits with ^q Silurianfl, 
on which they rest, is N. E. to E. N. E. (true). Like the former, they 
occur in low, flat beds, sometimes rising into cliffs, but never reaching 
the elevation attained by the Silurian rocks in Lancaster Sound. 

joxnur. GXOL. soo. bttb. — ^vo£. viu. 2 e 



204 JOVBNAL OF TEE OSOLOOICAL SOCISTf 07 DUBLIir. 

The following lists contain the principal fossils and specimens pre- 
sented to the Boyal DuhHn Society by Captain H'OUntock and by Cap- 
tain Sir Robert M'Clure : — 

Coal, sandstone, clay ironstone, brown hematite, were foond along 
a line stretching E. N. E. ^m Baring Island, through the south of Hel- 
Tille Island, Byam Martin's Island, and the whole of Bathurst Island. 
Carboniferous limestone, with characteristic fossils, was found along the 
north coast of Bathurst Island, and at Hillock Point, Melville Ishmd. 

The discoyery of coal in these islands is due to Parry ; but the evi- 
dence of the extent and quantity in which it maybe found was obtained 
during the Expeditions of Austm and Belcher. In addition to the loca- 
lities surveyed by himself, Captain M'CHntock has given me specimens 
of the coal found at other places by. other explorers, and it is from a 
comparison of all these specimens that I have ventured to lay down the 
outciop of the coal-beds, which agrees remarkably well with the boun- 
dary of the formations laid down from totally different data. 

I. HILLOOK POINT, MELVILLE ISLAKD.(LAT. 76o N. ; LONG, lllo 46' W.) 

Produehu tuleatut. Joutil R. D. S., vol. L, PI. YIL, Figs. 1, 2, 8, 4, 7. 
/Spirifer Aretieui, Jonm. B. D. S., voL i., PL IX. 

n. BATHURST IBZJklfDp NOBTH COAST, CAPE LAST FBAKKLIK ? 

(laT. 76° 40' V. ; LONG. 98« 45' W.) 

SpiriferAretieus. Jonm. R. D. S., voL i., PL IX., Fig. 1. 
Zithottrotion bagalHfirme, 

m. BALLAST BEAOH, BABINO ISLAND (lAT. 74o 80' N. ; LONG. 121o W.) 

1. Wood fossilized by brown hematite ; strnctnre quite distinGt 

2. Cone of the spruce fir, fossilized by brown hematite. 

IV. PBIMCESB BOTAL IBLAUDSp PBIKCE OF WALES' STBAIT, BABIKO ISLAND 

(laT. 72° 46' N. ; LOITO. 117o 80' W.) 

1. Nodules of clay ironstone, converted partially hito brown hematite. 

2. Native copper in large masses, procured from the Esquimaux in Prince of Wales's 

Strait 
8. Brown hematite, pisolitic 

4. Grayish-yellow sandstone, same as Cape Hamilton and Byam Martin's Island. 
6. Terebratula cupera (Sdilothdm). Jonm. B. D.. S., vol. L, PL XI., Fig. 4. 

This interesting BracHopod was found in limestone by Captain 
If 'Clure, at the Princess Koyal Islands, in the Prince of Vales' Strait, 
between Baring Island and Prince Albert Land. I have no hesitation 
in pronouncing it to be identical with Schlotheim's fossil, which is found 
in the greatest abundance at Gerolstein, in the Eifel. Banks' Land, or 
Baring Island, is composed of sandstone, similar to that at Byam Mar- 
tin's Island, and at the Bay of Mercy. This sandstone contains beds 
of coal, apparently the continuation of the well-known coal beds of Mel- 
ville Island. It is a remarkable fact, that these carboniferous sandstones 
underlie beds of undoubtedly the carboniferous limestone type, and 
that at Byam Martin's Island, where fossils are foimd in this sandstone, 
they are allied to Atrypa fallax and other forms characteristic of the 
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lower sandstones of the carboniferous epoch. It is^ therefore, highly 
probable that the coal-beds of Melyille Island are very low down in the 
series, an^ do not correspond in geological position with the coal-beds 
of Europe, which rest on the summit of the carboniferous beds. It is 
interesting to find at Princess Eoyal Island, where, from the general 
strike of &e beds, we should expect to find the Siltirian limestone un- 
derlying the coal-bearing sandstones, that this limestone does occur, 
and contains a fossil, T, aspera^ eminently characteristic of the EiPelian 
beds of Germany, which form, in that country, the upper Silurian 
strata. 

y. CUkPB HAmLTONp BABINO ISLAKD (lAT. 74o 15' N. ; LONG. 117o 80' W.) 

1. Grayish-yellow sandstonei like that found in ntu in Byam Martin's Island. 

2. Coal — The coal found in the Arctic regions, excepting that brought from Disco Is- 

land| West Greenland, which is of tertiary origin, presents everywhere the tame 
characters, which are somewhat remarkable. It is of a brownish colour and ligna- 
ceoos texture, in fine layers of brown coal and jet-black glossy coal interstratified in 
delicate bands not thicker than paper. It has a woody ring under the hammer, re- 
calling the peculiar clink of some of the valuable gas coals of Scotland. It bums 
with a dense smoke and brilliant flame, and would make an excellent gas coal ; and, 
in fact, it resembles in many respects some varieties of the coal which has acquired 
such celebrity in the Scotch and Prussian law courts, under the title of the Torbane 
Hill mineraL 

TI. CAPE DUNDABp MELYILLE ISLAND (lAT. 74<* 80' K. ,* LONG. 118° 45' W.) 
Fine specimens of coaL 

vn. GAPE BIB JAUES B0B8» MELYILLE ISLAND (lAT. 74* 46' N. ; 

LONG. 114«80'W.) 
Sandstone passing into blue quartadte. 

Yin. GAPE PROVIDENCE, MELYILLE ISLAND (lAT. 74° 20' N. ; 

LONG. 1120 80' W.) 

A specimen of crinoidal limestone, apparently similar to that occurring in Griffith's Is- 
land, from which, however, it could not have been brought by the present drift of the 
floating ice, as the set of the currents is constant from the west. If brought to its 
present pontion by ice, it must have been under drcumstances diffbring considerably 
from those now prevailing in Barrow's Strait 

Yellowish-gray sandstone. 

Clay ironstone passing into pisolitic hematite. 

IX. WINTER HARBOUIU MELYILLE ISLAND (lAT. 74o 36' N. ; 

LONG. 110«46'W.) 

Fine yellow and gray sandstone. 

X. BRIDPORT INLETp MELYILLE ISLAND (lAT. 75« N. ; LONG. 109o W.) 

Ck)al, with impresaons of Sphenopteris. 

Ferruginous spotted white sandstone. 

Clay ironstone, passing into brown hematite. 
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XI. nCSIIB BAT, XSLTZLLB ISLAim {hAS. 7(^ IT. ; LOVO. IO80 W.) 

Bitamlnoos coal, with finely divided lamiiue, associated with brown cryttalliDe limestone, 
with dierty beds, and gray-jneUowiah sandstone, passing Into biowni4& red sand- 
stone. 

xn. HOOPBft tMUkMDf Uhwaa'a ovlf, meltillb iaIiAnd {lax. 76« 6' v.; 

NodolM ^ clay ironstone, wy pore and heary, awooiated with teniginons fine sand- 
stone and ooal of the anal dflscri|iti<»i. 

The hill- tops and sides along the south shore of Liddon*s Gulf, and 
as fkr as Cape Dundas, aie generally bai«, oompoBed of frozen mud, 
arising from the disintegration of shale, the annual dissolving snows 
washing them down and giving them a rounded form. The southern 
slopes generally support vegetation. Fragments of coal are very fre- 
quently met with, and at the mouth of a ravine <m the south shore of 
faddon's Gulf, Captain H'Clintock saw plenty, of veiy good quality ; it 
contained a considerable quantity of pyrites or hisulphuret of iron. 

Zin. BTAM MAJBLTDn ISLANB (lAT. 75* 10' K. ; LOHTG. lOi*" 15' W.) 

Tellowish-gray sandstone, in situ, containing a ribbed Atiypa, allied to the A^primipaarit 
of V. Bach, and the A* fallax of the Carboniferons rocks of Ireland. 

Reddish limestone^ with broken fragments of shells, of the same description of Brachiopod 
as the last 

Coal of the usual description. 

Fine-grained red sandstone, passing into red slate. 

Scoriaceoos hombleodic trap (boulderB}. 

The sandstone of Byam Hartin's Island is of two kinds— one red, 
finely stratified, passing into purple slate, and very like the red sand- 
stone of Cape Bunny, North Somerset, and some varieties of the red 
sandstone and slate found between Wolstenholme Boimd and Whale 
Soimd, Vest Greenland, lat. 77* north. The other sandstone of Byam 
Martin's Island is fine, pale-gieenish, or rather grayish-yellowi and not 
distinguishable in hand specimens from the sandstone of Cape Hamil- 
ton, Baring Island. It contains numerous shells and casts of a terebra- 
tuliform Brachiopod, closely allied to the Ter^aiula primipiltiris of 
Yon Buch, found abundantly at Gerolstein in the Eifei. On tiie whole, 
I incHne to the opinion that the sandstones, limestone, and coal of Byam 
Martin's Island, and the corresponding rocks of Melville Island, Baring 
Island, and Bathurst Island, are low down in the Carbonifisrous System, 
and that there is in these northern coal-fields no subdivision into red 
sandstone, limestone, and coal-measures, such as prevail in the west of 
Europe. If the diiferent points where coal was foimd be laid down on 
a map, we have in <Nrd^, proceeding from tiie south-west : Cape Ha- 
milton, Baring Island ; Cape Dundas, Melville Island, south ; Bridport 
Inlet and Skene Bay, Melville Island ; Bhomberg Point, Graham Moore 
Bay, Bathurst Island ; a line joining all these points is the outcrop of 
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tke ooal-beds of the south of Melville iBlaiid, and rune £. N. E. At all 
the localities abore mentioned, and, indeed, in eyery place where coal 
was found, it was accompanied by the grayish-yellow and yellow sand- 
stone already described, and by nodules of clay ironstone, passing into 
brown hematite, sometimes nodular, and sometimes pisoHtic in struc- 
ture. 

ZIT. GRAHAM MOOEETB BAT* BATHUBST IBLAin> (lAT. 75« SCT; 

LONG. 102OW,) 

Coal ui the usual quality. 

At Cape Lady Franklin, and at many other localities along die north 
shore of Bathurst Island, carboniferous fossLLs in limestone, clay iron- 
stone balls passing into brown hematite, cherty limestone, and earthy 
fossiUferous limestone, with the same species oiAtrypa as at By am 
Martin's Island, were found in abundance by Sherard Osbom, Esq., 
Commander of H. M. S. Pioneer, in whose Journal the following note 
respecting them may be found : — " The above collection was deHvered 
over to Captain Sir Edward Belcher, C. B., by Commander Bichards, at 
2 p. iL, on 7th Nov. 1853."* 

It is to be hoped that they may soon be made available for the elu- 
cidation of the geology of this most interesting portion of the Arctic 
discoveries. 

XV. BATHURST ISLAND, BEDFOBD BAT (lAT. 75o N. ; LOI^O. 95o 50' W.) 

In this locaHty abtmdanoe of vencular scoriaceous trap-rocks were found by Captain 
M'Clintock; they appear to me to be the representatives of the volcanic rocks found 
everywhere at the commeDoemeiit of the Carbomferous period. 

XVI. OOKWWAXiLIS ISLANDp H'bOTTOALL BAT. 

V Syrimgopora geniadata, Jonm. B. D. S., vol. i, PL XL, fig. 2. 
2. Cardiola SaUeri, Joum. B. D. S., vol. i., PL YII., Fig. 5. 

The Syringopore found at Comwallis Island appears to be identical 
with the variety of the Irish Carboniferons 8, gmiculata, in which the 
coralites are at a distance from each otiier, somewhat exceeding their 
diameters, and in which the connecting tubes are about two diameters 
apart. 

A question of very considerable geological interest is raised by the 
occurrence together of corals, in the same locality, of Silurian and Car- 
boniferous forms. 

I entertain no doubt of their being in n'^, and occurring in the same 
beds, for the following reasons : — 

1st. The Syringopores of Griffith's Island w^e found at an elevation 
of 400 feet above the sea, and, therefore, could not be brought by drift- 
ing ice. 



• Vid£ " Arctic Expeditions," 1864-5, p. 254. 
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2nd. The specimens were apparently of the same texture and com- 
position as the native rock, whenever the latter was visible from under 
the snow. 

3rd. I do not believe in the lapse of a long interval of time between 
the Silurian and Carboniferous deposits, — ^in &ct, in a Devonian period. 

4th« The same blending of corals has been found in Ireland, tiieBas 
Boulonnais, and in Devon^dre, where Silurian and Carboniferous forms 
are of common occurrence in the same localities. 

5th. In the Carboniferous beds proper of Melville Island, and Ba- 
thurst Island, there were not found, so far as I am aware, any corals of 
the same character as those at Griffith's Islaud, Comwallis Island, and 
Beechy Island, which could give a supply to be drifted to the latter 
localities in a Pleistocene sea. It is plain, from the height at which the 
corals were found, that, if they were brought to their present localities 
by ice, it must have been during the period known as Post-tertiary, as 
the present conditions of drifb-ice in Barrow's Straits do not permit us 
to suppose them to have been placed where we now find them by exist- 
ing causes. 

The occurrence of coal-beds in such high latitudes has been specu- 
lated on by many geologists, in my opinion not very satisfactorily ; as 
it is very difficult to conceive how, even if the question of temperature 
were settled, plauts even of the Fern and Lycopodium type could exist 
during the darkness of the long winter's night at Melville Island. This 
difficulty is increased by the facts made known to us by the discovery of 
Ammonites aud Lias fossils in Prince Patrick's Icdand by Captain 
M'Clintock. 

IV. — ^The Leas Eocks. 

Many years ago, it was asserted by Lieutenant Anjou, of the Eussian 
Navy, that Ammonites had been found by him in the cliffs on the south 
shore of the Island of New Siberia, off the north coast of Asia, in lat 
74° N. This statement, which was published in Admiral von Wran- 
gel's Journal, attracted but Httle attention, until it was confirmed, as far 
as probability of such fossils occurring at so high a latitude is concerned, 
by the remarkable discovery of similar fossils, by Captain M'Clintock, 
in lat. 76*" 20' N., at Point Wilkie, in Prince Patrick's Island. 

In a paper published by the Eoyal DubHn Society, in the first vo- 
lume of their Joui^nal, p. 223, Captain M'Clintock thuB describes the 
finding of these fossils : — 

'* After returning to Cape de Bray, we took up the provisions that 
the officer after whom it is called had left for us, and crossed the strait 
to Point Wilkie ; reached it on the 14th May. This traverse was the 
more difficult from the great load upon our sledge, and the unfavourable 
state of the ice and snow. The freshly fallen snow was soft aud deep, 
and beneath it the older snow lay in furrows across our route, hardened 
and poHshed by the winter gales and drifts, so that it resembled marble. 

"On landing, I found the beach low, composed of mud, 'tnth the foot- 
prints of animals frozen in it. A few hundred yards from the beach 
there are steep hills, about 150 feet in height, and upon the sides of 



HATJGHTON — ^ABCTIC ABCHIPELAQO. 



209 



these, in reddish-coloured limestone, casts of fossil shells abound. In- 
land of these, the ordinary pale carboniferous sandstone and cherty lime- 
stone reappeared. The fossils are all small, and of only a few yarieties, 
some being ammonites, but the greater part bivalves. They differed from 
any I had met with before, and the rock was almost brick-red ; I picked 
up what appeared to be fossil bone {Ichthyosaurus ?\ only part of it ap- 
pearing out of the fragment of the rock. 

'' Point Wilkie appears to be an isolated patch of liassic age, resting 
upon carboniferous sandstones ai^d limesix)nes, with bands of chert, of 
the same age as the limestones aiid sandstones of Melville Island. The 
eastern shore of Intrepid Inlet is composed of this formation ; while the 
western, rising into hills and terraces, is of the underlying Carboniferous 
epoch. At the western side of Intrepid Inlet I found upon the ice a 
considerable quantity of white asbestos, but did not ascertain from 
whence it had been brought." 

The fossils thus found in stM, I have no doubt, belong to the Lias- 
sic period, and as their geological interest is indubitable, I offer no 
apology for inserting here the foUowing description, written by me on 
Captain M'Clintock's return to Dublin from his third Arctic Expedi- 
tion: — 

I. wnJOB PonvT, pbince patbick's land (iat. 760 20' v.; 

LONG. 1170 20' W.) 
LIAS FOSSILS. 

(a) AmmonUet M^CKntoeki^ Journ. B. D. S., yol. i., PI. IX , Figs. 2, 3, 4. 
Monotit teptentnonaliSf Journ. R. D. S., vol. i., PI. IX., Figs. 6, 7. 
Pleurotomaria^ sp., Jotini. B. D. S., vol. i., PI. IX., Fig. 8. 
Cast of some Uniyalve, Joam. R. D. S., yol. i., PI., IX, Fig. 7. 
NmcuIoj sp. 

(a) Ammonites M'Clintocki (Haughton). — Tesid eompreatd, earinaidf anfracHbus 
Jatis, lateribut complanatis, tratuveraim undato-eostatit ; eostis nmplieibus,juxtd mar' 
ginem interiorem levigatit ; dor§o earinato acuto; aperturd aagittatd^ eompretaa^ antiee 
earinatd ; sepHs lateribus ^lobatis. 

This fine Ammonite resembles several species common in the upper 
Lias of the Plateau de Larzac, Sevennes, in France. It approaches 
A, conea/vus of the lower Oolite, but is distinguished by having only 
four lobes on the lateral margins of the septa, and by its showing no 
tendency to a tricarinated keel. The following measurements give an 
exact idea of its form, as compared with that of the species men- 
tioned : — 
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The principal difference here obserrable is in the somewhat greater 
size of il. efmeoMMy and the larger tunbilic oiA. JfClint^cki. It cer- 
lainly resembles this well-known Ammonite very closely; and it ap- 
pears to me difficult to imagine the possibility of such a fossil living in 
a frozen, or eyen a temperate sea. 

The discovery of such fossils in Htu^ m 76® north latitude, is calca- 
lated to throw considerable doubt upon the theories of climate which 
would accoimt for all past changes of temperature by changes in the 
relative position of land and water on the earth's surfaca K'o attempt, 
that I am aware of^ has ever been made to calculate the number of de- 
grees of change possible in consequence of changes of position of land 
and water ; and from some incomplete calculations I have myself made 
on the subject, I think it highly improbable that such causes could have 
ever produced a temperature in the sea at 76"" north latitude, which 
would allow of the existence of Ammonites, especially Ammonites so 
like those that Hved at the same time in the tropical warm seas of the 
south of England and France, at the close of the Liassic, and commence- 
ment of the lower Oolitic period 

During the course of the same Arctic Expedition m which these 
organic remains were found, Captain Sir Edward Belcher discovered in 
some loose rubble, of which a cairn was built on Exmouth Island (lat. 
77® 12' N., long. 96® W.), vertebral bones of apparently some Liassic 
Enaliosaurian. All douot as to the reality of this discovery, and all 
idea of accounting for the occurrence of such remains by drift, must be 
abandoned, as the fossils found by M'Clintock were unquestionably in 
ditUf and it is impossible to evade the consequences that follow to geolo- 
gical theory from their discovery. 

Captain Sherard Osbom also found broken vertebrsB of a Teleosaiirus, 
160 feet up Rendezvous Hill, By am Martin's Channel, at the N. W. 
extreme of Bathurst Island : they were certainly in situ, 

I am well aware that the question of light in the Arctic seas, will be 
disposed of by some geologists, who will remind us, that the Saurians, 
and probably the Ammonites, were endowed with a complicated optical 
apparatus, rendering them capable of using their eyes, not only for the 
distinct vision of objects differing greatly in distance, but also of using 
them under widely differing conditions of light and darkness — and I 
readily admit the force of such observations. 

But what are we to say as to the question of temperature ? It was 
certainly necessary for an Anunonite to have a sea free from ice, on 
which to float and bask in the pale rays of the Arctic sun — and, there- 
fore, I claim a temperature for those seas at least similar to that which 
now prevails in the British Islands ; and I may add that the Ammonite, 
from its habits, was essentially dependenton the temperature of the air, 
as well as on that of the water. 

There is at present a difference of 49®*5 P. between the mean an- 
nual temperature of Point Wilkie and Dublin ; and if this change of 
temperature be supposed to be caused by a change of the relative posi- 
tions of land and water, the temperature of Dublin, or of some place on 
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the same parallel of latitude, mudt be supposed to be raised to 99^-5 F. ; 
while the temperature of the thermal equator will exceed 124^1 A 
theory that invol-ves such a result, which must be considered as a mini- 
mum, certainly requires proof, as it is probable that the Ammonite re- 
quired a £aier climate than that of Britain for the full enjoyment of his 
existence. 

The theory of central heat, also, appears to me to be open to the same 
objection, as a mode of explaining this remarkable geological fact ; for 
it will simply add a constant to our present climates, leaving the diffe- 
rences to remain, as at present, to be accounted for by latitude, and dis- 
tribution of land and water. The astronomical theory of Herschel, 
which would account for former changes of climate by changes in the 
radiating power of the sun, would only increase the temperature at each 
latitude, leaving the differences as at present. 

The only speculation with which I am acquainted, which is capable 
of solving this opprohri'mn geologioorumy is the hypothesis of a change in 
the axis of rotation of the earth ; the admission of which, as a geologi- 
cal possibility, is mathematically demonstrable, and which has recentiy 
had some singular evidence in its favour advanced by geologists. 

In 1851 I brought forward, at the Geological Society of Dublin, a 
case of angular fragments of granite occurring in the carboniferous lime- 
stone of the county of Dublin ; and explained the phenomena by the 
supposition of the transporting power of ice. In 1855 Professor Eam- 
say laid before the Geological Society of London a full and detailed 
theory of glaciers and ice as agents concerned in the formation of a re- 
markable breccia, of Permian age, occurring in the central counties of 
England; and, still more recently, the same agent has been employed 
by the Geological Surveyors of India to account for the transport of ma- 
terials at geological periods long antecedent to those in which ice trans- 
port is commonly supposed to have commenced. The motion of the 
earth's axis woidd reconcile all the facts known ; and it must be re- 
garded as a geological desideratum to determine its amount and direc- 
tion, and to assign the cause of such a movement The solution of this 
problem I regard as quite possible. 

It is well worthy of remark that the arguments from the occurrence 
of coal-plants and Ainmonites strengthen each other, the coal-plants ren- 
dering the question of light , and the Ammonites that of heaty insuperable 
objections to the admission of any received geological hypothesis to ac- 
count for the finding of such remains in situ, in latitudes so high as 
those of Melville Island, Prince Patrick's Island, and Exmouth Idand. 

V. The SuPEKFiciAL Deposits. 

The surface of the ground, where exposed, throughout the Arctic 
Archipelago, does not appear to be covered with thick deposits of clay 
or gravel, such as are found generally in the north of Europe, and re- 
ferred by geologists to what they call " the Glacial Epoch." There are 
not, however, wanting abundant evidences of the transport of drift ma- 

JOUEN. OEOL. SOe. DUB. — ^VOL. VIH. 2 I 
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terialB ; and there is some good evidence, collected by Captain H'Clin- 
tock, of the direction in wluch the drift was moved. 

Specimens of granite, which I have no hesitation in referring to the 
characteristic granite of the west side of North Somerset, were found 
at Leopold Harbour (North Somerset), and at Graham Moore Bay 
(Bathurst Island). One of these localities is N. E., and the other N. W. 
of the granite of North Somerset ; from which I infer that there was no 
constant prevailing direction for the drift-ice that carried these boul- 
ders, but that they were transported to the northward in various direc- 
tions, according to the varying motion of the currents that moved the 
ice. The boulder of granite at Port Leopold is 100 miles N. E. of the 
graiute which gave origin to it; and the specimens from Graham Moore 
Bay are 190 miles to the north-west of their source. 

At Gape Bennell (North Somerset), in a direction intermediate be- 
tween the two former directions, a remarkable boulder of the same gra- 
nite was found, confirming the general direction of the transporting 
force from south to north. Its position and size are thus recorded by 
Captain M'CHntock : — " Near Cape Rennell we passed a very remark- 
able rounded boulder of gneiss or granite ; it was six yards in circum- 
ference, and stood near the beach, and some fifteen or 20 yards above 
it. One or two masses of rounded gneiss, although very much smaller, 
had arrested our attention at Port Leopold." 

It is well known that Captain Sir Eobert M'Clure brought home 
specimens of pine trees foimd in the greatest abundance in the ravines 
on the west coast of Baring Island. One of his specimens, preserved 
in the Museum of the Koysd Dublin Society, measures fifteen .inches by 
twelve inches, and contains three knots, that prove it formed a portion 
of the stem high above its root. The bark is not found on this specimen, 
which does not represent the fall thickness of the tree. I have estimated 
that this fragment contains seventy rings of annual growth. 

Similar remains were found by Captain M'Clintock and Lieutenant 
Mecham in Prince Patrick's Ipland; and in Wellington Channel by 
Sir Edward Belcher. On the coast of New Siberia, Lieutenant Anjou 
found a clay cliff containing stems of trees still capable of being used as 
fuel. The original observers all agree in thinking that these trees grew 
where they are now found ; and Captain Osbom, in mentioning Sir 
Roderick I. Murchison's opinion that they are drift timber, justly adds 
the remark that a sea sufficiently free from ice to allow of their being 
drifted from the south would indicate also a climate sufftciently mild to 
allow of their having grown upon the land where they now occur. Mr. 
Hopkins, in his anniversary address, as President of &e Geological So- 
ciety of London, has pubHshed a remarkable geological speculation, 
which would account for the facts above mentioned.* 

So far as the evidence of drift boulders is concerned, I have shown 
that the direction of the currents was from the south ; a fact which Mis 
in with the drift theory, so far as it goes. 

* " Journal of the Geological Society of Loodon," voL Tiii., p. Iziy. 
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We cannot, however, dissociate these trees from the laots connected 
with the distribution of the remains of the Siberian mammoth in Asia 
and America. It is now known that this elephant waa provided with a 
warm fur, and that his food was of a kind which grows even now in 
Northern Siberia ; so that the drift theory, which was formerly supposed 
necessary to account for the occurrence of these remains,' has now been 
quietly droj)ped, sub silentw^ by the geologists. Many other diift theo- 
ries have, in like manner, lived their short day, and gone the way of all 
false hypotheses ; among others, the drift theory of the origin of coal. 
Further investigation may show that the glacifd epoch of Europe was 
one of a very different character in Asia and America, and that, while 
glaciers clotbed the sides of Snowdon and Lugnaquillia, pine forests 
flourished in the Parry Islands, and the Siberian elephants wandered on 
the shores of a sea washed by the waves of an ocean that carried no 
drifting ice. 

There is abundant evidence, however, that the Arctic Archipelago 
was submerged in very recent geological periods ; for we know that sub- 
fossil shells, of species that now inhabit the waters of the neighbouring 
seas, are found at considerable heights throughout the whole group of 
islands. M'Clure found shells of the Cyprina islandica at the summit 
of the Coxcomb range, in Baring Island, at an elevation of 500 ft. above 
the sea level ; Captain Parry also has recorded the occurrence of VmtM 
(probably Cyprina islandica) on By am Martin's Island ; and in the re- 
cent voyage of the Fox, Dr. Walker, the Surgeon of the Expedition, 
found the following subfossil shells at Port Kennedy, at elevations from 
100 to 500 fb. :— 



1. Sazicava rngosa. 

2. Tellina proxima. 

8. Astarte Arctica (Borealis). 
4. Mya UddevalleiiBis. 
6. Cyprina Islandica. 



6. Cardium. 

7. Mya trancata. 

8. Buccinum undatum. 

9. Acmea testudinalis. 
10. Balanus UddevallensU. 



At the same place a portion of the palate bone of a whale was found, 
at an elevation of 150 ft. 

All these facts Indicate the former submergence of the Arctic Archi- 
pelago, but this submergence must have been anterior to the period 
when pine forests clothed the low sandy shores of the slowly emerging 
islands, the remains of which forests now occupy a portion, at least 
100 ft, above high water mark. 

Mb. O. HJBimY Kenahan, G. S. I., read the following paper — 

ON A BEVEBSEB FAULT OCCUBSnTG IN THE LEIN8TEE COAIrFIEU), AT THE 
JUNCTION OF THE QUEEN* S COUNTY AND COUNTY OF KILKENNY. 

My Mend, B. B. Edge, Esq., mentioned to me a remarkable fault in the 
Doonane Colliery, the last time I was in the Queen's County (May, 
1859), which he had forgotten to point out when I was examining that 
district At the time he mentioned it, he was unable to find his work- 
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ing plan; but once then he has forwarded me a copy, which I beg to 
lay before this Society. 




0, eottl, • ft. 6 in. ; ft^fln-d^f ; e, mat ; d^ Mnd, with b«d« of day Ironatone. 

8<»k,80feettollnch. 

This fault runs nearly N. and 8., from the Queen's County into Kil- 
kenny, as marked on the Government map (see sheet 137X It was 
proved in the woikings on the " Old CoUiery," or " Three-foot" coal, 
at Doonane, where it was found to be an upthrow to the west of 14 feet, 
and to 'hade* or underlie also to the west, as shown in Mr. Edge's section 

gs fig.), and therefore causes an overlap of the coal and other beds, 
e tUckness of the coal at the east and west of the fault was 2 feet 9 
inches, and it overlapped itself 17 feet. 

During the wor^g of the coal at the east of the fetult in the Doon- 
one Colliery, Queen's County, the coal brought up by the fault was also 
being worked in the FuUagh Colliery, cotmty of Kilkenny.* The 
latter place being wet, the colliers sank an underground shaft down into 
the works of the Doonane Colliery, and flooded tiiem. It then became 
the subject of a law-suit between the proprietors, the Hon. Mr.Wandes- 
forde and Mr. Edge, and was tried at three consecutive assizes at Mary- 
borough, commencing in the year 1 854 or 1855. It was then decided in 
favour of the latter, and subsequently a large portion of the Pullagh 
Colliery was leased by the Hon. Mr. Wandesfo^e to Mr. Edge, who 
joined the works in the two collieries by a tunnel, as shown in the sec- 
tion. The tunnel was cut through that part of the fault which lies in 
the Queen's County, about 150 yards to the north of the boundary. I 
have mentioned all these particulars, as there is now no way of examin- 
ing so remarkable a fault, the pits and workings being all closed. 

I may here also observe that, since I examined this district. Captain 
Fitzmaurice, B. N., has proved a peculiar fault in his colliery at Coor- 
laghan. When I was there, they were sinking a vertical shaft at the 
N. W. of a fault that was supposed to be an upthrow to the N. W. : 
they have now proved that it is so ; but the beds are so curiously 
crumpled and doubled up, that they cut the same coal either two or 
three times. I cannot myself vouch for the truth of the above state- 



* This colliery is ioclnded in the Cvrragh Colliery in the ezpUnation of sheet 187 of 
the Government Geological Map, and the ooal that was worked in it is supposed to be the 
same as the one we call No. 8. 
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ment, not having seen it ; but it mnet be an interesting case, and well 
worthy of an examination, which I hope to make at some fdture 
period. 

Mr. B. B. Edge showed me a cabinet of fossils, collected by his son, 
John Edge, Esq., T. C. D., among which is a remarkable specimen of 
Alethopteris lonehttoideSf with three pinnules joined to a jprtmary raehia, 
which proves that the fern has a hipinnate frond. 

* Lord Talbot de HaLahide gave the thanks of the Society to the Pre- 
sident for his paper. 

The Meeting then adjourned. 

ANNUAL GENERAL MEETING, WEDNESPAT, FEBBUART 8, I860. 

Lord Talbot de Malahjde, Y. P., in the Chair. 

The ballot having closed, the following gentlemen were declared 
duly elected : — 

President. — Rev. Professor Haughton, F. R. S. 

ViCE-PfiEsiDEin's Sir Richard Griffith, Bart, LL.D. ; Lord Talbot 

de Malahide; Robert Callwell, M. RI. A. ; Robert Mallet, P.R.S.,' James 
Apjohn,M.D., F.R.8. 

Tbeasubebs. — Gilbert Sanders, M. R. I. A. ; P. J. Sidney, LL.D. 

Seceetakies. — Joseph Beete Jukes, F. R. S. ; E. Perceval Wright, 
M. B., F. L. S. 

CoTjyciL. — Rev. H. Lloyd, D.D., F.R. S. ; John Kelly, Esq. ; Samuel 
Downing, LL.D. ; John B. Doyle, Esq. ; J. R. Kinahan, M.D., F. L. S.; 
G. Y. Du Noyer, M. R. I. A.; Alexander Carte, M. fi.; Edward Wright, 
LL. D. ; Professor Harvey, M. D., F. R. S. ; Robert H. Scott, M. A, ; Sa- 
muel Gordon, M. D. ; WiUiam. H. Baily, F. G. S. ; Major Leech, R. E. ; 
Alphonse Gages, M. R. L A. ; R. S. Reeves, Esq. 

The Society then adjourned till 8 o'clock. 

ADJOURNED ANNIVERSART MEETING. 
The Pbesipent in the Chair. 

The Minutes of the morning Meeting were read and confirmed, and 
the Report of Coimcil read. 

BEPOBT. 

The Council have to congratulate the Society that during the past year 
they have lost no members by death. 

Some changes have, however, taken place, since eight Annual Mem- 
bers have left the Society. This loss of eight, however, from the list of 
our Annual Members has been more than compensated by the election of 
nine new Annual Members during the past year. 
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The nmnberB of oiir Honorary and AxmoalMcmberBthTu remain the 
same; while our Corresponding Members have been increased by three, 
and onr life Members by one, which brings the total number of the So- 
ciety to 150. 

The state of the Societ/s fdnds is also satisfiustoiy, inasmuch as, after 
paying all liabilities for the year 1859, there is a balance to the credit 
of the Society amounting to £13 9«. 1 lei,, in addition to a sum of £80, 
which is invested in the Funds. 

Satisfiictory as this result may be deemed, it has, however, only been 
attained, and can only be conserved, by the exercise of the most rigid 
economy, even to an extent which, your Ck>uncil cannot conceal fi^m 
themselves, is calculated to be prejudicial to the interests and usefulness 
of the Society, since it will prevent their any longer illustrating their 
publicationa It has lately been the practice for the Society to pay half 
the cost of the illustrations of the papers, the authors paying the other 
half. The permanent income of the Society, however, is barely equal 
to the expenses which are absolutely necessary, independently of this 
one ; so that, for the future, the Society can only undertake to print the 
letterpress of the papers communicated to it, leaving the illustrations to 
be suppHed by each author at his own discretion. 

Your Council wish, therefore, to urge upon the attention of the 
Members, and the public at large, the desirableness of increasing the 
number of the subscribing Members. An increase of even twenty or 
thirty of these would enable ^our Council to add largely to the value of 
your Journal, which is now circulated among scienti^c societies all over 
the world, and of which each member of the Society receives a copy. 

In the Appendix will be found the following tabular lists : — 

1st. A list of all the Members now on the books of the Society. 

2nd. A list of the names of Members gained and lost during the 
year 1859. 

3rd. An abstract of the Treasurer's account for the year 1859. 

4th. A list of the donations received during the past year. 

5th. A list of the Societies and InstitutioDs to whom a copy of the 
Journal of the Society is regularly forwarded. 

The Eeport of the Council having been read, the following gentle- 
men were elected Ordinary Members of the Society: — 1. i^hibald 
M'Comas, 23, Kathmines-road; 2. B. Joy, 33, Mountjoy- square; and the 
following as Associate Members for the year 1859-60: — J. Qlennon, 
Dolphin' s-bam ; J. M Scott, Trinity College. 
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APPENDES: TO ANNUAL REPORT. 



No. I. 
LIST OF MEMBERS, CORRECTED TO JANUARY 31, 1860. 



Members are requested to eorreet errors in this Zist^ by letter to the 
Rev. Samuel Haughton, Trinity Collegej JDMin. 

HONORARY MEMBERS. 
Elected. 

1844. 1. Boa6, Amie, F. G. S., Paris, 

1844. 2. Lyell, Sir Charles, F. R. S., 11, ffarley-street, London. 
1844. 3. Murchison, Sir Roderick I., F. R. S., 16, Belgrave-square, London, 
1882. 4. Sedgwick, Rev. A., F. R. S., Cambridge, 

HONORARY CORRESPONDING MEMBERS. 

1854. 1. Thomas Oldham, F. R. S., India, 

1854. 2. Arthmr A. Jacob, C. K, India, 

1855. 8. Joseph Medlicott, India, 
1859. 4. John Gordon, C. E., India, 

1859. 5. Henry J. B. Hargrave, C. E., India, 
1859. 6. John Hime, Fiernambuco. 

MEMBERS WHO HAVE PAID LIFE COMPOSITION. 

1853. 1. Allen, Richard Pardy, Austin Friars, London. 

1857. 2. Carson, Rev. Joseph, D. D., F. T. C. D., Trinity Cottege, 

1832. 3. Davis, Charles, M.D., 83, York-sireet, 

1857. 4. Greene, John Ball, 6, Ely-place, 

1857. 5. Haliday, A. H., A. M., F. L. S., M. R. I. A., STarcourt-street. 

1831. 6. Hamilton, Sir W. R., M. R. I. A., Observatory, DunsinA, 

1848. 7. Hanghton, Rev. Professor, F. R. S., 40, IHnity College, 

1850. 8. Hone, Nathaniel, M. R. I. A., St, Doulough*s, Co, Dublin, 
1831. 9. Hatton, Robert, F. G. S., Putney Park, London, 

1851. 10. Jukes, Joseph Beete, F. R S., 51, Stephen* s-^een* 
1834. 11. King, Hon. James, M. R. LA., Mitehelstown. 
1844. 12. King, John, Dame-street. 

18o6. 13. Lentaigne, John, M. D., Great Denmark-street 

1848. 14. Luby, Rev. Thomas, D. D., F. T. C D., IHnity College, 

1851. 15. Malahide, Lord Talbot de, F. R S., Malahide Court, Medahide. 

1838. 16. MaUet, Robert, C. E., F. G. S., DelviUe, Glasnevin^ and 11, Bridge-street, 

Westminster, London, S. W, 

1846. 17. Murray, B. B., 69, Lower Gardiner-street, 

1859. 18. Ogilby, William, JLiseleen, Dunmanagh, Co. 2\frone, 

1851. 19. Whitty, John Irvine, LL. D., Henrietta-street. 

MEMBERS WHO HAVE PAID HALF LIFE COMPOSITION. 

1831. 1. Baillie, Rev. James Kennedy, D. D., Ardtrea, Stewartstoum, 

1854. 2. Barnes, Edward, Ballymurtagh, Co. Wicklow. 

1832. 8. Bryce, James, High School, Glasgow, 

1855. 4. Carter, Sampson, C. K, Kilkenny. 

1856. 5. Clarke, Edward, 8, Frankfort Buildings, Rathgar. 

1854. 6. Clemes, John, Luganure Mine, Glendalough, Co, Wicklow. 
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Elected. 

1857. 7. Crawford, Bobert, C. £., ear€ ofMeur$, Peio amd BetU^ 9, Great Gtvr^e- 

itrettt WegtndnHer. 
1856. 8. Da Noyer, O. V., M. B. I. A., 61, StephenU-greem, 

1882. 9. Donraven, Earl of, F. R. S., Adare^ Co* JJmeriek. 

1886. 10. EnnUkillen, Earl of, M. R. L A., Flwenee Courts EnnUkiUen, 

1844. 11. Esmoode, Sir Thomaa, Bart, M. R. I. A., 9, Johnttown Oaatle, Wexford. 
1854. 12. Foote, Frederick J., 51, Stephen^e-preett. 

1858. 18. Harkneu, Professor, F. 6. S., Queen^s Cottege^ Cork. 

1856. 14. Hanghton, Lieut. John, B. A., St. Helena, 

1857. 15. Haaghton, John Hancock, Esq., Carlow, 
1850. 16. Head, Henry, M. D., Lower FUzwittiam-^treei. 

1858. 17. Hill, J., C. £., TuUamore. 

1840. 18. Jackson, James £., Tulliderry^ Blaekwateriown, 

1889. 19. James, Colonel, B. K, F. B. S., Ordnance Survey Ofice, Southampton. 

1858. 20. Jones, Bev. Henry Hampden, Adore, Co. Limeridk* 

1882. 21. Kearney, Thomas, Pallaegreen, Co. Limeriek. 

1857. 22. Keane, Marcos, Beech Park, Ennie, Co, Clare. 
1885. 28. Kelly, John, 88, Mountpleaeant-equare. 

1858. 24. Kinahaa, George H., St. Kilda, Sancfyeove, Dalkeg. 
1889. 25. Lansdowne, Marqnis of, 54, Berkeley-square, London. 

1888. 26. Larcom, Major-Genera], B.E., LL. D., F. B. S., Phcenix Park. 

1858. 27. Leech, Major, B. K, Mountjoy Barracks, PhanixPark, 

1840. 28. Lindsay, Henry L., C.£. 

1882. 29. Mac Adam, James, F. G. S., 18, Cdttege-etreet, East, Belfast. 

1840. 80. Montgomery, James E., M. B. I. A. 

1856. 81. Molony, C. P., Capt, 25th Begt., Madras N. I., per Messrs. Grindlay and 
Co., 68, Comhill, London. 

1856. 82. Medlicott, Henry, Roarkee, Bombay, 

1857. 88. M^Ivor, Ber. James, Rectory, Moyle, Newtownstewart, Co. Tyrone, 

1845. 84. NeviUe, John, C. £., M. B. I. A., Dundalk. 
1852. 85. O'Kelly, Joseph, 61, Stephen's- green. 

1844. 86. Palmerston, Viscount, G. C. B., M. P., 4, CarltonGardens, London. 

1882. 87. Portlock, Major-Gen., B. £., F. B. S., 68, Queen's Gardens, Hyde Pdrk. 

1882. 88 Benny, Henry L., B. E., Canada. 

1854. 89* Smyth, W. W., Jermyn-street, London. 

1832. 40* Tighe, Bight Hon. William, fToodstoek, Innistiogue, 

1834. 41* Yerschoyle, Archdeacon, Rathbarron, Collooney, 

1858. 42. Webster, William B., 104, Grafton-street. 

1846. 48. Wilson, Walter, 51, Stephen's green. 
1854. 44. Wyley, Andrew, 51, Stephen* s-green. 
1857. 45. Wynne, Arthur B., 51, Stephen' s-green, 

ANNUAL MEMBEBS. • 

1881. 1. Apjohn, James, M. D., F. B. S,, South-hill House, Blackroek. 

1854. 2. Ashton, Samael, Woodfield, Newtoumbarry, 
1857. 8. Baiiy, W. H., F. G. S., 51, Stephen's- green. 

1857. 4. Bandon, Bight Hon. Lord, Castle Bernard, Co. Cork. 

1859. 5. Barker, John, M. D., 64, Waterloo-road. 

1855. 6. Barton, H. M., 5, Foster-place. 

1859. 7. Battersby, Francis, M. D., 16, N. Oumherland-street, 
1844. 8. Bective, Earl of, Headford, Kelts. 

1858. 9. Bermingham, J., Millbrook, Tuam. 

1881. 10. Brady, Bight Hon. Maziere, Chancellor, 26, Upper Pembroke-street. 

1857. 11. Bolton, George, Jun., 8, Upper Ormond-quay. 

1840. 12. Callwell, Bobert, M. B. I. A., 25, Herbert-place. 

1857. 13. Carte, Alexander, A. M., M. B., Royal Dublin Society, 

1858. 14. Cotton, Charles, Mallow Railway Company, Mallow. 
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Elected. 

1857. 15. Craig, 6. A., C. £., 6, Ehfpl»«. 

1834. 16. Croker, ChariesP^ K. I>., 7, Mmrmn g y iwrt, Weti. 

1846. 1 7. D*Arcy, Matthew, V. & I. iu, Anektr JBtreweyy, Us^r-^trwft, 

1849. 18. Downing, Samuel, C. £., LL.I>., €, l^niiy Collt^. 

1832. 19. DaUin, The AidMiiMp o^ The Pmiaet, St^haegfr^m, 

1867. 20. Dowse, Skhard, BUwtitgtom-^trmt. 

1852. 21. Doyle, J. B., MartellO'terraee^ Sandymount. 

1853. 22. De Vesci, Loni, jiM^yJUb Home^ AbbefUU. 
1857. 23. Famn, Charles, M.D., FeUrim, Malahide. 

1856. 24. Fleming, Lionel J., C. £., 2, HenrieUorttreet. 

1857. 25. Frith, R. J., C. £., Leituter-road, Rathmine*, 

1858. 26. Gages, Alphonse, M. R I. A., 51, Stephern'M-ffrtem, 
1849. 27. Galbnith, Bev. Joseph A., F. T. C. D^ TrinUy CUltft. 
1856. 28. Ganley, Pafnck, 6, Ely-place. 

1849. 29. Gyles, A. McGwire, Saunders' Cowri^ KyU, Emniseortky. 

1831. 80. Griffith, Sir R., Bart, LL. D., 2y JFUzwiUtam-placr. 

1852. 81. Gordon, Samud, M. D., 11, Hume-ttreet, 

1856. 82. Good, John, OUy-quap. 

1859. 83. Green, Mordock, 52, Lower SaekviUe-etrteL 

1857. 84. Hampton, Thomas, C. K, 6, Ely-place, 

1848. 85. Haryey, Professor, M. D^ F. B. 8., 40, Triaidiy Mhge. 
1834. 86. Button, Thomas, F. G. S., 116, Stanmer-hill 

1853. 37. Hemans, G«orge W., C. K, 10, Mutland-^uare, East, 

1852. 38. Jellett. Rev. Professor, F. T. C. D., M. £. L A^ 6, IHrniy CoUeye, 

1842. 39. Jennings, F. M., M. R. I. A., F. G. S., Bhrnm-street^ Cork. 

1858. 40. Jones, William, C. £., 6, Ely-place, 

1858. 41. Irwin, George W., C. K, 6, Ely-place, 

1856. 42. Kinahan, J. R., M. D., M. R. I. A., F. L. S., St, Kilda, Sandye&oe^ Dalkey. 

1853. 43. Kingsmill, Thomas W., Jnn., SidmontoHf Bray, 

1831. 44. lioyd, Rev. Humphrey, D. D., F. T. C. D., 35, Trinity College, 

1854. 45. Longfield, Rev. George, F. T. C. D., Trinity College. 

1855. 46. MK:;au8Uind, Dominld^ 12, ntzgOham^wtreet, 
1831. 47. M'Donnell, John, M. D., 4, Gardiner's-row, 

1852. 48. Mac Donnell, Rev. Richard, D. D., Provost of Trmity College, Provost* s 

House, Trinity ColUpe, 

1837. 49. Mollan, John, M. D., 8, Fitxunllimn^^fuare, North, 

1851. 50. M'DoweU, George, F.T.C.D., 6, Trinity Cbilege, 

1849. 51. M'Guire, Thomas, 46, Kildare-street, 

1859. 52. Moore, Joseph Scott, Tk* Manor, Ki&ride, Cd, Dublin, 

1831. 53. Nicholson, John, M. R. L A., Alrath House, Kelh. 

1856. 54. O'Brien, Octavius, 23, KUdare-streeL 
1859. 55. O'Grady, M.T., 35, Bessington-stred, 

1857. 56. O'Meara, Rev. Eugene, A. M., 57, Great Brunswick-streei. 

1832. 57. Patten, John, /Soya/ 2)«5/m iS^cte^. 

1843. 58. Petherick, John, Mkockmahan, Kilmaethomas. 

1857. 59. Phayre, George, C. £., 60, Upper DomLniek- street. 
1857. 60. Porter, William, C. £., 13, Charlemont-maU. 
1857. 61. Reeves, R., 22, Upper Mount-street. 

1856. 62. Robinson, Hartstong, 15, St, Jameis-terrace, Malahide, 

1852. 63. Smith, Robert, M. D., 63, Eccles-street, 
1852. 64. Sanders, Gilbert, M. R. I. A., 2, Foster-place. 
1854. 65. Scott, Robert H., A. M, 1^ Sujfblk-street, 
1849. 66. Sidney, F. J., LL. D. 19, Herbert-street. 

1857. 67. Stack, Rev. Thomas, F. T. CD., THmity CoUeye. 
1859. 68. Stokes, William, U. D., Merrum-square. 

1857. 69. Tait, Alexander, C. E., Sawtry. 

1859. 70. Waldron, L., M.P., LL.D., Ballybrack, Dalkey. 

JOTTBW, OBOL. 80C. DUB.— TOL. TTIT. 2 Q 
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1859. 71. Walker, WillUm T., 2, TWiitly CoUege. 

1882. 72. Wall, Rev. C. W., D. D., Vice-Provost, Trimig CoOege, 

1867. 78. WeUand, W. T., 48, Upptr Rutland-Hreet. 

1859. 74. Wilde, W. R., M. D., Merrion^tquare, 

1851. 75. Wright, Edward, LL. D., M. B. I. A., FlorauOU^ Donnyhrook, 

1858. 76. Wright, E. Perceval, If. B., M. R. L A., F. L. a, Mtigwrny Trinity CoUege. 

ASSOCIATES FOB THE YEAB 1859-60. 

1. Bateman, C. W., 66, CaiiMim-tlrcef. 

2. Brownrigg, W. B., Addaide^oad, 
8. Cook, S., 20, PleaeoMi-eireet, 

4. Crawford, W., 17, Tnniig CoOege. 
6. Denny, B., 82, Hardwieke-Hreet. 

6. Duke, R. A., 21, Sathminet, 

7. Dopping, C, 64, Lower Mount'ttreet, 

8. Geoghegan, H., 4, Upper Merrion-etreti. 

9. Gibbon, J., Cottage, Sandgmount. 

10. Glennon, J. DolpMm^e-hartt. 

11. Hunt, S., 84, Frederiek-etreet, 

12. M^rorty, J., 10, St, Andrew-etreet, ^ 
18. Patterson, B. T., 1, Sandford-plaee, Sandjord, 

14. Bobertaon, B., Gledewood, Roehuek. 

15. Sjrmee, H. A., Suenx-parade, Kingetown. 

16. Tudor, B. P., 12, FUzwilliam-etreet, 

17. Townsend, H., 17, JHnitg CoUege. 



No. 11. 

BiEMBEBS GAINED. 

Corresponding Memhere. 

*1. Gordon, J., C. K, India. 
2. Haigrave, Henry J. B., C. E., India. 
8. Hime, John, Pernambuco, 

Annual Membere, 

1. Barker, John, M. D., 64, WaterUo-road. 

2 . BatterBby, Frande, M. D., 1 6, North Cumberhmd-gtreet, 
8. Green, Murdock, 52, Lower Saektnlle..atreet, 

4. Moore, J. Scott, TheManor, KUbride. 

5. O'Grady, M. T., 85, JBhetington-etreeL 

6. Stokes, W., M. D., Merrion'tqttare, North, 

7. Waldron, L., M. P., Ballybrack, DaUteg. 

8. Walker, W. T., 2, Drinitg CoUege. 

9. Wilde, W. B., M. D., 1, Merrion-equare, North. 

KEMBEBS LOST. 
Reeigned, 

1, Gordon, John, C. K, DonUniek'ttreet. 

2. Locke, John, 14, Henrietta-gtreet, 

8. Pigot, Right Hon. Chief Baron, 62, Stephen*$-green, North, 



* This gentleman was previously an Annual Member. 
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Subseriptiont in Arrear. 

1. Byrne, Griffin, C. K, Lower Mount-tireet. 

2. Byrne, Patrick, 27, Talbot-ttreet 

8. Hamilton, G. W., 40, Dominiek'Street, 

4. Kavanagh, J. W., Ap§ley House, BathmineM. 

5. Eincaid, J., 8, Herbert-street 

The numbers in the several classes of Members now stand as follows : — 

CJommenoement Commencement 

of 1869. of 1860. 

* —■ 

Honorary Members, 4 • . . . 4 

Gorresponding ditto, 8 . . . . 6 

Life ditto, ...... 63 .... 64 

Annual * ditto, 76 .... 76 

146 150 
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No. IV. 

DONATIONS BECEm^ DUSmO THE TEAB ENBDfO 81 DECEUBES, 1859. 

Journal of the Proceedings of the Linn»an Sodety, Vol. III., Nos. 11 to 16. Pfnented 

by the S«eietgr. 
Ditto, Supplement to Botany, Nos. 1 And % PjeBoitod by tbe Sodelj, 
Fkooaediogs of the G«ogi3»|ihi<»l Society, huoAon, Vol. Ill, Noa. 1 to 6. Preaeniod by 

theSodefcy. 
Jonmal of iilie Boyal Geograidiicsl Society, No, 28. Pftxieatod by the Sodely. 
Beport of the Proceedings of the GooLoigleal and Polytedmic Sodety, West Biding of 

YoEkahire, 1^7-58, 1868-d9. Preaentod by the Socie(ty. 
Proceedings of the Boyal Society, VoL IX, ISm, 33 to 8& Pzeaeated by the Bev. 

Profeasor HsvghtOB, P. T. C P. 
Transactions of the Historic Sodety of LMcadure «Bd Cheabire, YoL X. Presented by 

the Sociely. 
Memoirs of the Literary and Philoaoplttcal Sodety of Kaacbeater, 1st Seiiea, Vol. lY. f 

Part 1, VoL V.; 2nd fieiitt, YokL XL, XII. Praaeoted by the Sodety. 
Proceedings of the Kilkenny aod Soath-Baat of Iselwid ArdieologiGal Sodety, Yd. II., 

Parts 17 to 22. Presented by the Sodety. 
Quarterly Joanal of tbe Qeokt^^aai Bodety of Xiondon, Yol XY., If os. S7 to 69. Pre- 
sented by the Society. 
Dublin Unfrersity Zookgkid and Botanical AaaodalioD, YoL L, Part 2; Yvkh Hat of 

Members and Rules oi Sodety. Pnaented by the Sodety. 
Proceedings of the literary and Phikaeq^cal Society of liverpool, No. 13. Pxeaeated 

by the Society. 
Transactions of the Boyal Seottiah Society of Arta, YoL Y.^ Part 2. . Presented by the 

Sodety. 
Proceednigs of tliePhikaophieal Society of Glasgow, Vol. Y., Part 1. Pnaented by the 

Sodety. 
Proceedings of the Zoological Sodety of London, Parts 1 and 2. Presented by the 

Sodety. 
Proceedings of the Boyal Institution of Great Britain, 1858^9, No. 9. Presented by 

the Inatitate. 
BsUetin des finances de la Sodety Ymndoiae des Sdencea NatnveUea, Yd. Y. Presented 

by the Society. 
Catalogue de la BibUotheque de la Societe Yaudoiae des Sdeocea Natnxellea. Presented 

by the Sodety. 
Jidirbnch der K. K. Geoloc^iadien Bachaanatalt Yiennn, Yd. JX, Noa. 1 to 4. Pre- 
sented by the Sodety. 
Bulletin de la Soeiete Paleontologiqae de Belgiqae, Yol. I. Presented by the Society. 
Zeitschrift fiir Allgemeine Erdkunde, fiedin, Nos. 67 to 75. Presented by the Sodety. 
Zeitadvift fiir die Geaammten NatirwieaeDSchafiten, Beilio, 1868, Nos. 7 and 8. Pre- 

sented by the Society. 
Tlie American Jound of Sdence nnd Axt, Nos. 79 to 88. Pnaented by the Editoxs. 
Transactions of the Academy of Sciences of St Louis, Yd. L, Part 2. Presented by the 

Academy. 
Journal of the Boston Natur&l History Society, YoL YL, No. 4. Pfeaented by the 

Sodety. 
Proceedings of the Boston Natural History Society, YoL YL, Noa, 11 to 22. Presmted 

by the Society. 
Proceedings of the Academy of Natural Sdence of Philaddphia, pp. 127 to 273. Pre- 
sented by the Sodety. 
Journal of the American and Statistical Sodety, Nos. 1 to 3. Presented by the Sodety. 
The Ganadinn Journal of Indnstiy, Science, and Art, Nos. 18 to 28. Piestfited by T. 

Henning, Esq., Toronto. 
Srasorial Yislon : a paper read before the Leeds Philoeophicd and Literary Sodety. By 

Sir J. F. W. Herschd, Bait. Presented by the Author. 
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Chiiia and its Trade. By T. Crawford, Eaq., F. R S. Presented by the Author. 

Terrestrial Climate, as inflaenced by the distribution of land and water at different geo- 
logical epochs. By H. Hennessy, F. R. S. Presented by the Author. 

Articles published in the " Edinburgh Beview/' 1817, 1849. By W. H. Fitton, M. D. 
PreMnted by the Author. 

Historical Account of the Invertebrata occurring in the Permian rocks of the North of 
England. By Professor Wm. Eling. Presented by the Author. 

A Kew System of Chemical Philosophy, Part 1, and Vol. XL, Part 1. By J. Dalton, 
Esq., LL. D. Presented by the Literary and Philosophical Society of Manchester. 

Meteorological Observations and Essays. By J. Dalton, Esq., LL. D. ' Presented by 
the Literary and Philosophical Society of Manchester. 

Address delivered at the Annivenary Meeting of the Geological Society, London. By 
Major-General Portlock, R. E., President. Presented by the Author. 

The Bocks of Kansas, with description of new Permian Fossils. By 6. C. Swallow 
and F. Huron. Presented by the Authors. 

Description of new Fossils from the Coal Measures of Miraonri apd Kansas. By B. F. 
Shumond and 6. C. Swallow. Presented by the Authors. 

First and Second Annual Reports of the Geological Survey of Missouri. By 6. C. 
Swallow, State Geologist. Presented by the Author. 

Report of the Superintendent of the United States Coast Survey for the year 1856. By 
Professor A. D. Bache, Superintendent U« S. Coast Survey. Presented by the 
Author. 

Geological Explorations in Kansas Territoiy. By T. B. Meek and Fl V . Hayden. Pre- 
sented by the Academy of Natural Sciences, Philadelphia. 

Conservatory Journal, Boston, Nos. 1 to 4. Presented by the Editors. 

Memoirs of the Greological Survey of India, YoL I., Parts 1 and 2. Presented by Thos. 
Oldham, Superintendent of Geological Survey of India. 

Essay on Comparative Petrology. By M. J. Durocher, Mining En^neer and Professor 
of the Faculty of Sciences at Rennes. Translated from the Annales des Mines, 
Vol . IX., 1857, by Rev. Samuel Haughton, M. A., F. T. C. D., and Professor of 
Geology, T. C. D. Presented by the TransUtor. 

Annual ReporU of the Leeds Philosophical and Literary Society, 1857-8, 1858-9. Pre- 
sented by the Society. 

On the Lower PaUsozoic Rocks of the S. E. of Ireland, and their associated Igneous 
Rocks. By J. Beete Jukes, M. A., F. R S., Local Director of Geological Survey, 
Ireland, and Rev. Samuel Haughton, M. A. F. T. C. D., and Pritfessor of Geology, 
T. C. D. Presented by the Authors. 

On the structure of Lavas which have consolidated on steep slopes ; with remarks on the 
mode of origin of Mount ^tna, and on the theory of Craters of elevation. By Sir 
C. Lyell, F. R. S. Presented by the Author. 

Annual Rieport of the Superintendent of the Geolo^cal Survey of India, 1858-9. Pre- 
sented by Thos. Oldham, Esq., Superintendent. 

Annual Reports and Transactions of the Plymouth Institute, and Devon and Cornwall 
Natural History Society, 1857-9. Presented by the Society. 

Report of ihe British AssocUtion for the Advancement of Science, Leeds, 1858. Pre- 
sented by the Association. 

Sur le Neocomien dans le Jura et son role dans le Serie Stratigraphique. Par Professor 
Jules Marcou. Presented by the Author. 

Dyas et Trias ou le Nouveau Gres Rouge en Europe dans I'Ameriqne die Nord et dans 
rindie. Par Professor Jules Marcou. Presented by the Author. 

Reply to the Criticisms of James D. Dana. By Professor Jules Marcou. Presented by 
the Author. 

On the Geology of the South Staffordshire Coal-fields. By J. Beete Jnkes, M. A. Pre- 
sented by the Author. 

Annual Report of the Director-General of the Geological Survey of the United Kingdom. 
Presented by Sir R Murchison, Director-General. 

Address delivered at the Annual Meeting of the Royal Geographical Society, May, 1859. 
By Sir R. Murchison, President. Presented by the Author. 

Annual Report of the Smithsonian Institute, 1857. Presented by the Institute. 
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Defence of Dr. Gould. By the Scientific Council of the Dudley Obaervatoiy, Albany. 

Presented by the Council. 
Reply to the Statement of the Trustees of the Dudley Observatoiy. By B. A. Gould. 

Presented by the Author. 
Geological Sketch of the estuary and fresh-water deposit forming the bad lands of Judith 

Rirer. By F. V. Hayden, M. D. Presented by the Author. 
Extinct Yertebrata from the Judith River, and great Lignite formations of Nebraska. 

By J. Leidy, M. D. Presented by tiie Author. 
Observations on t^e Genus Unio. By Isaac Lea, LL. D., President of the Academy of 

Natural Sciences of Philadelphia. Presented by the Author. 
Transactions of the Philosophic^ Institute of Victoria, Vol. IIL Presented by the 

Institute. 
Twenty-seven Quarto Sheets of the Geological Map of Ireland, viz., Nos. 110, 111, 1 12, 

128, 140, 141, 142, 150, 161, 165, 160, 161, 162, 163, 164, 171, 172, 173, 174, 

175, 182, 183, 184, 185, 190, 197, 198, and books of data. Presented by Sir R. 

Murchison, Director-General, Geological Survey of Great Britain. 
Map of Chicago Harbour and Bar, Illinois, U. S. A. Presented by lieutenant-Colonel 

Graham. 
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Steasbqttbo, Sod6t6 des Sdences Natmelles de. 
Toronto, C.W., Canadian Institute, per Thomas Henning, Esq. 

University College. 
Toulouse, . Academy of Sciences. 
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The Pkbsibent then proceeded to deliver the following 

ADDBES8. 

Gentlemen, — ^From the Report of Council just read, you will ob- 
serve that we have lost eight Members, and gained nine, during th^ past 
year ; and have also added to our list thiaee new corresponding Mem- 
bers^ so that the total number of Members, life and aonusd, on our books 
is now 150. 

"We have reason to feel grateful to the Giver of all good things, that 
we have not had to deplore the loss of any of our fellow-labourers dur- 
ing the year, by the hand of death. 

In conformity with custom, I shall now invite your attention briefly 
to the progress made by Irish Geology during the past year, and then 
notice some of the most important additions to our science made else- 
where. 

Pkoobess of Ibish Geology. 

I. Descriptive Geology and Pal(Bontology. 

In Descriptive Geology, the Geological Society of Dublin has not 
recorded much progress — a circumstance which is to be accounted for by 
the fact that our contributions to this branch of the science are mostly 
conflned to this country, and that, since the establishment of the Go- 
vernment Survey, the zeal and enterprise of private explorers have 
found other channels for their exercise. Our additions in this branch 
are limited to four, viz. : 

L On isolated patches of the lower Coal-measure shales in the north 
part of the county of Dublin, by Mr. J. Beete Jukes, Director of the 
Irish Survey. 

2. On an additional Permian locality in the coimty of Tyrone, by 
Sir Eichaxd Griffith. 

8. Geological map and section of the Yale of Ovoca, by Messrs. 
Egan and Geoghegan. 

4 Geological section of the Peninsula of Hook, county of "Wexford, 
by Messrs. Geoghegan and Patterson. 
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In the first of these papers Mr. Jukes expresses the opinion that the 
earthy black shaly limestones of the districts examined by him in the 
county of Dublin belong to the shale beds of the lower coal-measures, 
such as they are developed in the Kilkenny, Tipperary, and Cork coal- 
fields, and do not belong to the calp limestone, or middle portion of the 
carboniferous limestone of Ireland, to which they have been hitherto 
referred by Sir Sichard Grifith and other geologists. 

Mr. Jukes thus describes the similarity in Uthological appearance 
of the shaly limestone beds of Westown, near the Naul, county of Dub- 
lin, to that |of the lower coal-measure shales of the south of Ireland, 
and feels strongly disposed to rank them with those beds, .unless good 
evidence to the contrary be adduced. 

** Mr. Dunoyer and I were engaged in endeavouring to solve this pro- 
blem in the early part of this year, and had formed one or two hypotheses 
to account for the &cts, which we proposed to lay before the loBt meet- 
ing of the Society. The week before the meeting, however, he took 
me to a small quarry at the top of the hill of Westown, a little south of 
the NauL It so happened that I had been, the preceding week, in the 
Queen's County and Kilkenny, examining the lower coal-measure shales 
of that district, and, therefore, had their peculiar Uthological characteris- 
tics fresh in my eye, and I was instantly struck with the similarity of 
these black shales at Westown to those I had recently been observing to 
the southward. These shales are black, hard, and spUntery, and lie in 
regular layers of one or two inches thick, so as to have a peculiarly 
* banded' appearance when viewed en tnasse. They are generally iron- 
stained when weathered. Their peculiar character is constant over the 
northern part of the county of Cork, in the counties of Keiry, Limerick, 
Tipperary, Kilkenny, Queen's County, and Carlow. Their appearance 
in a cutting or quarry is very distinct from that of any shales interstrati- 
fied with tihe limestone that I have seen ; and in the counties just men- 
tioned, where coal-measure shales occur, no one familiar with those shales 
would do otherwise than class those seen at Westown as coal-measure 
shales, unless good evidence could be shown to the contrary.'' 

Sir Bichard (hiffith, however, appears disposed still to maintain 
that the shale beds of Dublin belong to tiie calp formation, and not to tiie 
coal-measures, and we may expect a fuller statement of his reasons for 
this opinion during the coming year. At the conduaion of his paper, 
Mr. Jukes gives an interesting sketch of what he supposes the physical 
circumstances were, under which these shaly limestone beds were 
formed, in which he states his opinion that tiie wearing of the dark 
Cambro-Silurian rocks of the neighbourhood contributed the black argil- 
laceous mud, the addition of which to the limestone formed the shale beds 
in question. The occurrence of iron pyrites diffused through this shale, 
would, however, as M. Oages has remarked, seem to point to a different 
cause for the black colour which characterizes it, as it may be evidence 
of the presence of organic matter decomposing the sulphates present, 
the carbon of which organic matter will contribute much to give the 
black colour to the shale or limestone in which it is found. There can 



havghtontANNuax adbbbbs. 229 

be little doubt, however, but that Mr. Jokes is, in the main, right in 
seeking for some distinct source of argillaceous matter, which was pro- 
bably the Cambro-Silunan rocks of the adjoining country, although the 
source of the colour of the beds may be quite diSerent 

The peculiar group of fossils that is found in these dark shale beds, 
whether high or low in the carboniferous limestone, and the association 
with them of plant remains, has led me to believe that they are of estuary 
origin': however, — " non nostri est tantas componere lites." 

Sir Eichard GrifELth's paper on a new Permian locality at Temple- 
reagh, in the county of T3Tone, adds another outlier of magnesian lime- 
stone to the few already known to exist in Ireland, and renders probable 
its former much greater extension in the north of this country. 

The two papers communicated by Messrs. Egan and Geoghegan, 
and by the latter gentleman and Mr. Patterson, though they do not add 
any new fact to our previous stock, are yet of value as careful records 
of observations of the rocks of two of the most interesting districts in 
Ireland, the Yale of Ovoca, celebrated for its mining wealth, and the 
peninsula of Hook, where a better section of the lower carboniferous 
limestone and its relation to the old red conglomerate is to be found, 
than in any other part of Ireland. 

The Boyal IricQi Academy has published a paper on the Geology and 
Mineralogy of the South-east of Ireland, the geology of which is contri- 
buted by Mr. Jukes, and the mineralogy by myself* Mr. Jukes classi- 
fies the stratified rocks of this part of Lreland under the terms Cambrian 
and Cambro-SUurian; the latter terms appear to me to be very well 
chosen, inasmuch as it suggests the age of the formation as intermediate 
between the Cambrian and Silurian rocks, and leaves the precise deter- 
mination of its position an open question, to be determined by future 
discoveries of its fossil contents. 

In the same volume of the Irish Academy Transactions is also pub- 
lished a paper by Dr. Einahan, on the Zoological Affinities of the most 
remarkable of the Cambrian fossils of Bray Head ; a subject to which 
Dr. Einahan has devoted much attention, and which he lusis elaborated 
with his usual skill. 

The appearance of these geological papers in the Transactions of our 
Irish Academy is important, as it shows that the Academy, horn which 
our own Society is an offshoot, still retains an interest in the science 
which we cultivate. 

Some valuable additions have been made to Stratigraphic Geology 
by the Government Survey, not only by the publication of maps, but 
also by the excellent descriptions which now accompany each quai*ter- 
sheet. It is much to be regretted that these descriptions are little 
known, and that they are published in so scattered and fugitive a form 
that none but enthusiasts are ever likely to collect and bind them into 
volumes. Among those published in 1858, one of the most interesting 
is that intended to accompany quarter-sheet 46> S. E., containing a 
description of the classic locality of Ballyporeen. In this sheet of data, 
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Bome interestiiig diagrams of the effect of cleavage upon the shape of 
flint nodules in ^nestone, and of the conjugate systems of dip and strike 
joints, are given. From one of the figares, it would appear that the 
nodules of flint are flattened out in the planes of cleavage, so as to pro* 
duce in a section on the plane of dip iSie appearance of elongation in 
the direction of the dip of cleavage, which has deceived many skilful ob>- 
servers. A similar appearance is shown in data 165, p. 21, in the 
cleavage of the anticlinal limestones near Mitchebtown, in which case, 
at both sides of the axis, the nodules are flattened out in the planes of 
cleavage. Such phenomena are easily explicable on the mechanical 
theory of cleavage, on the supposition that the flint nodules were soft 
when the cleavage took place, in which case we must suppose, as is 
highly probable, that they were originally deposited in the condition of 
gelatmotts silex. In data 137, which is recently published, some 
highly interesting information is given of Ihe Leinster coal-field, illus- 
trated by some cases of remarkable faults and troubles in the coaJ. 

Of the one-inch G^logical Maps of Ireland, 73 sheets are already 
published, accompanied by 12 of the explanations and data to which 
I have alluded, and one sheet of vertical sections. The maps of the 
county of Dublin and neighbourhood have been lately brought out, and 
will be followed immediately by the highly interesting Carboniferous 
Trappean district in the neighl)ourhood of Limerick, a locality which 
attracted the attention of Dr. Apjohn and Sir Eichard Orifith, in the 
earlier days of our Society. 

In PalsBontology, some additions have been made to our IricQi lists 
during the past year. 

Mr. Baily has described in our Journal a new species of Carbonife- 
rous Chiton, which he has named Chiton Thomandiensis ; this species 
is of great size, and a restoration of it has been figured by Mr. Baily. 

Our Member, Bev. Hamilton Jones, has also added a rare Echmo- 
derm, totally different firom any previously described, from the Carbo- 
niferous limestone of Adare, county of Limerick, a locality, which has 
proved exceedingly rich in good and rare specimens. I have named it 
Pentephyllum Adarense, and figured it in our Journal. In the coal- 
measures of Lugacurren, near Athy, in the Queen's County, a locality 
has been found abounding in fossil beach tracks. I believe I am cor- 
rect in stating that attention was first directed to it by my brother, Mr. 
Frederick Haughton, who resides in that neighbourhood. Four Plates 
illustrative of these fossils are published in our Journal, and Mr. Baily 
has also illustrated them by two woodcuts in '^ Explanations," IXo, 128. 
These fossils bear a striking resemblance to some found in rocks of si- 
milar age in the coal-measure flagstones of Northumberland, figured by 
Mr. Albany Hancock iu the *' Annals and Magazine of Natural History," 
3rd Series, vol. ii. I feel disposed to agree with Mr. Hancock that 
such tracks are as likely to have been formed by crustaceans as by any 
other creatures, and think the remarkable and regular punctures which 
are found only at Lugacurren may probably be due to some projection of 
the tail, such as a Tnlobite is furnished with. In the '' Explanations/' 
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No. 137, Mr. Bally has made some important additions to our knowledge 
of the fossil contents of the Leinster coal shale beds. Among those de- 
scribed by Mr. Baily are the remarkable Trilobites, Bellinurm regina 
and B, arcuatus, to which I referred in my last Address. Also a num- 
ber of new ferns, the names only of which can be here given — 

Pecopteria ^geii. 
Sphmopteris pulchra, 
Adiantites Kinalumi, 

The "Journal of the Royal Dublin Society" for 1859 contains some 
additions to the fossils of the Carboniferous limestone of Ireland, and 
also the ** Proceedings of the Dublin Natural History Society," including 
some rare and some new TJniyalyes and Cephalopoda, from Cork and 
Clonmel, found by Mr. Joseph Wright, of Cork, who has also published, 
in the "Proceedings of the Natural History Society of Dublin," a valuable 
local list of Carboniferous fossils. The new Irish fossils described and 
figured in these several publications have been named — 

Cerithioidea teUseopium, 
Orthoceraa Clonmeltense. 
0, Wrightiu 
Nautilus WillocML 

The Royal Dublin Society has also published and illustrated a highly 
interesting description of Crimean fossils by Mr. Baily, The collection 
of fossils described i^ preserved in the Museum of the Society, and was 
formed chiefly by Dr. William Carte and Dr. Thornton. 

The most important fact in Irish geology placed on record during 
the past year, is the discovery of a bone cave in the limestone at Dun- 
garvan by Mr. Brennan, of that town, who has presented the bones 
found by him to the Royal Dublin Society, smd published an account 
of their discovery in the Journal of that Society. Dr. Alexander Carte 
has examined and published a full account of these fossil bones, which 
he refers without hesitation to the following species : — 

Mtelephas prtrntgenttcs (Mammoth). 
UrsiM apelcem (Great Cave Bear). 
Ursua arctos (Ten Bear). 
JSquus, sp. n. 
Cervus tarandm (Reindeer). 

Together with portions of a hare, and of an unknown bird. 

The geological interest of this discovery is xmquestionable, and its 
value is much increased by the carefdl determination of the bones made 
by Dr. Carte. 

On a review of the whole year, I think that we may congratulate 
ourselves on the progress of Irish geology, which has seldom been cul- 
tivated with more success, or by a greater number of observers. 

The partial union of scientific results of the various learDed Socie- 
ties of Dublin, including the Royal Irish Academy and Royal Dublin 
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SodeCy, with other minor SoeietieSy has been in mme d^ree doe to 
their haring adopted, in the "Natanl Histwy Review and Qoartedy 
Journal of Science," a common channel of pnMication, 

The result has been, in 1859, tiie issuing of 541 octa?o pages, ilfaia- 
tnted by 41 lithogrqih plates, hy five Hcientific Societies of Dnldin ; 
and there can be no doobt but that ihe exteaare drenlation thos se> 
cored abroad and at home for our lahonre, will tend greatly to imxeaae 
the reputation of the Dabiin School of Science, and, by a reflex action, 
enooorage ns to farther exertions in onr respective departmentB of Sci- 
CBoe. A stilt closer nnion between the Sdeotific Societies of DnUin is 
hi^y desirable, as tiiere can be bat little qoestkm as to the propiiety 
of concentrating oar eneigies on the maintenance of two or more Socie- 
ties in this city, which migjii worthily represent the mental activifj 
whidi ondoobtedly exists amongst as. 

In my opinion, we have earned the division of laboar too isr; and, 
althoo^ we have gained ihe advantages of that divisioii, we are aD, 
more or less, ggffering from the deficiency id lands which is the 
saiy result of sach a caose. 
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In this brandi of geology, we have had fi>ar papen read be&re as 
daring the past year, viz. : 

1. ** QnElectric Galamine at Silvenmnes, county ofT ip peraiy." By 
Dr. Apjohn. 

2. •< On the Fel^ar and IGca of the Qranite<tf Canton.'' BytheFke- 
adent^ 

a " On so-called Serpentines frmn ihe Cape of Good Hope." By 
M* A. Ctaises. 

4. ''OnYivianite." BylLA-Gages. 

In the first of these papers Br. Apjohn has established the exis- 
tence, in large q[aantity, of the nnc ore known as ELeetiic Calamine 
on the property of the General Mining Company of Ireland, at Silver- 
mines, county of Tipperary. Dr. Apjohn suggests the propi i ely of 
smelting this ore, which is well known to be an hydrated silicate of 
zinc, with some powerfol base, such as lime — an obvious modificaticn 
of the usual process of smelting with chareool only, which does not 
yet appear to have been adopted on a large scale in any country where 
this ore aboundsL 

In my own paper, on the IGca and Fel^ar of the Granite ofCanton, 
I have shown that the felspar is Qrthodase, and have estabKshcd the 
identity of the black mica with that of Leioster and Donegal in Ireland, 
and with tiie Lepidomelane of Russia described by SoUman. 

In tins paperlhave expre ss e d the opinion that the primary granites 
which form the lows' basis of the crust of oar ^obe are all fomed, 
pnMlff of the same chanical, wad potnhfy, of tl^ same mineralogical 
eimstituentB; and that the differences which we find in the felqpvs and 
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micas are accidental deviations from central types or forms, round which 
they naturally group themselves. 

This abstract or theoretical black mica probably exists only as an 
idea or conception in our minds, and may not have a concrete develop- 
ment in any place ; but it must be regarded as an essential constituent 
of the original granite formed in the astronomical epoch by the cooling 
of our globe. All our researches tend to prove that there is an original 
or type granite, characteristic of the azoic epoch of the earth's history, 
marked mineralogicaUy by the presence of four important minerals : 

1. Quartz; 

2. Orthoclase felspar ; 

3. Black mica ; 

4. White mica ; 

and marked chemically by the abundance of potash, and the absence of 
lime. 

In the paper published in the Transactions of the Eoyal Irish Aca- 
demy, I have succeeded in determining the actual proportions in which 
the four jost mentioned minerals occur in the granite of Leinster, viz^ 

Quartz, 2766 ^ cent. 

TersiLicated felspar, . . • 52*94 

White mica (Margarodite), . 14*18 

Black mica, 5*27 „ 
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M. Gages has contributed to our Journal two papers, of whfch I 
have already given the titles. In the first of these he has examined 
the chemical composition of some so-called Serpentines from the Cape 
of Qood Hope. It turns out, on careful examination, that they are not 
Serpentines at all, but hydrated silicates of alumina, deriving their ser- 
pentine colour £rom the presence of some silicate of iron, and their unc- 
tuous feel from the water that enters into their composition. 

This view of M. Gages is evidently correct, from an inspection of 
their composition. 

SiHca, . .' 68-11 

Alumina, 26*10 

Peroxide of iron, • . . 8*59 

Water, 2*67 

These rocks are referred by M. Gages to the class of indurated 
unctuous clays, such as Agalmatolite, Pagodite, &c., to which they 
clearly belong ; and I may add, that this investigation fiimishes one 
more fact in support of the opinion that the unaided eye and touch are 
as fellacious guides to the geologist as they would be to the engineer, 
and always require their first rude impressions to be corrected by the 
exactor methods of physical research. 
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I may here mention that, as soon as I had read M. Gages' paper, I 
was reminded of one, read by myself before this Society in 1854, on tiie 
Lead Mines of Luganure, in which I proved that a certain so-called 
Steatite contained Uttie or no magnesia, and was in fact an indurated, 
hydrated clay, formed £rom the decomposition of the felspar and mica of 
the granite of the district. Its composition is like that of the mineral 
substance described by Mr. Gages : — 

SiUca, .... 5000 

Alumina, . . • 33*93 

"Water, .... 4-79 

Potash, .... 7-17 

Substances of this description are really not minerals at all, but may be 
regarded as hydro-metamorphic rocks. 

In his paper on Yivianite, M. Gkiges has discussed the yarious theo- 
ries proposed to account for the blue colour of the proto-phosphate of 
iron, often found in the interior of fossil bones, of recent date, and un- 
der similar conditions, indicating a deoxidating agency. He rejects the 
explanation founded on the supposed presence of a sesquiphosphate, and 
also that founded on the hydration of the proto-phosphate — inclining to 
the idea that the colour is due to some allotropia condition of the mine- 
ral, or, like the violet tint, developed in glass, in the decolorization of 
which too much manganese has been employed. This I believe to be 
a correct explanation of the colour, which appears to me to be analogous 
to the red colour of some descriptions of Heulaudite, not due to the sen- 
sible presence of iron, as is shown by their forming a colourless bead in 
the borax flux, but probably owing to some unknown molecular condi- 
tion of the particles, which affects the movements of the luminous ether. 

Theoby of Geological Cldcate. 

Among the most important questions to which the attention of geo- 
logists has been called during the past year, is that of the changes of 
climate proved to have taken place on the globe in high latitudes, by 
the geological discoveries of Captain M'Clintock, Captain Sherard Os- 
bom, and others. I think it is not going too far to say, that these dis- 
coveries wiU require a complete reconstruction of our theories of geolo- 
gical cHmate, as it appears to me that no theory of climate yet proposed 
will account for a temperature so high, in so northern a latitude as these 
discoveries point to. 

The facts as to fossils are as follows : — 

Sir Edward Belcher found bones of an lehthyoBawrus on Exmouth 
Island, lat 77"* le'N"., long. 96° W., 570 feet above the sea leveL 

Captain Sherard Osbom found two bones of a reptile allied to the 
TeUosauruSf and not to the Ichthyosaurus or Plesiosaurus, 150 feet up 
Eendezvous HiU, lat. 76" 22' N., long. 104'' W. in Bathurst Island. 

Captain M'CHntock found many Ammonites closely allied to Euro- 
pean Liassic species, at Point Wilkie, Prince Patrick's Island, at the sea 
level, and higher altitudes ; lat. 76« 15'N., long. 117' W. 
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Acoording to receiyed methods t>f reasoxiizig on geological climate^ 
these taxita would require us, with the present distribution of land and 
water, to suppose a temperature at the equator of the globe which would 
render it uninhabitable either by terrestrial or marine creatures. 

The following theories of climate may be imagined, to explain the 
facts: — 

Mrst — TAd Secular Cooling of the Globe. — This theory would unques- 
tionably account for the facts, but at a cost which geologists would be 
found unwiUing to pay, viz., that the poles of the earth were first 
peopled, and that the migration of life was from higher to lower lati- 
tudes, as the earth cooled. This would require us to suppose that our 
cherished theory of characteristic fossils is fjEdse, and that the same forms 
of life lived in different latitudes at different times ; thus making the 
age of a formation a frmction, not only of the fossil forms it contains, 
but also of the latitude in which it is found. 

Seeondly — The Change of Axis of the Mirth, — If, during the period 
of cooling of the globe, explosions causing such dislocations of its outer 
crust as would change its axes of inertia took place, it is certain that 
the axis of rotation would change its place, and, consequently, that la- 
titude would vary, so that a cold climate might become warm, and 
vice versd, 

I do not like to admit this theory of climate until all others have 
failed to explain the facts, for I thmk it highly improbable that any 
such violent dislocation of the earth's crust could have taken place dur- 
ing geological periods, as I am disposed to refer all such catastrophes to 
the Cosmogonic or Cosmopoetic period of the earth's history. 

Thirdly — Change of position of Zand and Water, — ^This theory of 
climate, founded on our present experience, as a qualitative theory, is on 
its trial as to its qua/ntitative results. If it be a true theory, it will bear 
the test of numerical calculation ; and, if false, it will be forgotten. I 
have already made some progress in obtaining the data necessary to test 
it numerically, but do not wish to publish them until I have obtained 
some positive result — ^this I hope to do within the next two years. It 
is a subject for congratulation, that the researches of our distinguished 
countryinan. Captain M^Clintock, have mainly led to the discussion of a 
question, which, however it be decided, must throw much light on one 
of the most interesting problems of the physical condition of our globe 
in former periods. 

Obioiit op Gbakite. 

Another controversy is in store for physical geologists, of the highest 
interest, and one which will tend much to shake the faith of outsiders 
in the dogmas of the masters of our science. I mean the controversy 
as to the igneous or aqueous origin of the granitic rocks. The dispute 
between the Neptunists and Yidcanists has not been so finally decided 
as is commonly supposed, and the l^eptunians, headed by a formidable 
corps of chemists, are about to take the field again in vindication of the 
paii; played by water in the formation of the granite rocks. I confess 
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that my own prejudices lean to the side of the water theorists, although 
we have been forced to silence by the oyerwhelming number and voci- 
ferous cries of our antagonists. The facts urged by the Keptunians are 
as follows : — 

M. Fuchs objects to the igneous origin of granite, from the simul- 
taneous presence in it of minerals, whose point of fusion is so very 
different, and from their mutual penetration, which proves their simul- 
taneous origin. IL Bischoff bases his objections principally on the 
felspar, which evidently crystallized first, shooting out its prisms into 
the yielding quartz — a fact which is inexplicable on the igneous 
theory, from the well known higher melting point of quartz. I may men- 
tion that this order of solidification of constituent minerals is sometimes 
inverted in porphyries, as I observed last summer at Forkhill ; where 
the quartz occurs in small double'hexagonal pyramids, crystallized in 
the centre of the felspathic paste, showing that the quartz crystallized 
first, and then the felspar ; an order of cooling which never occurs, so 
far as I know, in granites proper. 

M. Heinrich Bose urges the presence of mica, a highly basic com- 
pound, in close proximity with tree silica in granite, as a fatal objection 
to the igneous theory. 

It is certainly a fact that only the tersilicated felspars are found with 
free silica, in the same rock mass ; but it is difficult to understand, on 
the igneous hypothesis, how the mica escaped being converted into otiher 
more highly silicated minerals, such as felspar and hornblende. M. 
Heinrich Eose also urges the remarkable purity of the quartz of granite 
as entirely at variance with the idea of its merely actmg the pfu*t of a 
mother liquor, frt)m which the other minerals crystallized in succession. 
Oustave Bose mentions the following remarkable experiment, which 
goes far to prove the justice of one of the objections urgeid above, viz. : — 
That when a granite rich in silica is subjected to fiision, the felspar and 
mica fuse and gradually dissolve a part of the quartz, the remainder of 
which remains in the form of grains or nuclei in the middle of the vi- 
treous mass. 

M. Heinrich Eose has recently added to these arguments another, 
founded on the result of experiments on the specific gravity of quartz. 
It is well known that the specific gravity of quartz of granite is 2*6, 
and that this is also the specific gravity of quartz found in mining veins 
associated with sparry iron ore, brown hematite, and other minerals of 
aqueous origin ; while the specific gravity of fused quartz is 2*3. 

This argument does not appear to me to possess much weight, inas- 
much as it is impossible for us to form quartz by frision at the pressure 
under which it was formed in the earth, which would certainly increase 
its specific gravity ; and the argument also proves too much, for we 
should expect to find hyalite or opal, and i^ot pure silica, in granita 

In addition to the arguments above mentioned, I have myself re- 
peatedly called attention to the presence in grauite of such minerals as 
white mica with 4 or 5 per cen1;. of water, and the Hunterite of India, 
with 11 or 12 per cent of water, as almost fatal to the purely igneous 
theory of granite. 
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M. Delesse also appears disposed 4o side with the iN'eptiuiiaiis in this 
controversy, but his statements are not very precise on the matter, and 
he appears at present to be feeling his way to positive opinion, founded 
on the metamorphic phenomena of veins. . 

' On the whole, there is no more inviting subject for research, in the 
wide domain of Chemical Geology, and I would request the attention 
of our younger members to its investigation, assured that nothing but 
truth can arise from the freest expression of your independent opinion, 
on this or any other subject, uninfluenced by the authority of so-called 
great names on one side or the other, — '' !N'ullius addicti jurare in verba 
magistri." 

Mr. J. Beete Jukes moved that the thanks of the Society be given to 
the President for his Address, and that same be printed in the proceed- 
ings of the Society. 

The Society then adjourned to the second Wednesday in March. 



GENERAL MEETING, WEDNESDAY EVENING, MARCH 14, 1860. 

Eev. Sakuel Hattghton, President, in the Chair. 

The following gentlemen were elected Members of the Society : — 
1. Joseph Hone, Jun., 35, Lower Leeson-street; 2. J. F. "Waller, LL. D., 
4, Herbert-street; 3. tidward Fottrell, 4, Upper Leeson-street (Life 
Member) ; 4. WiUiam Foote, 23, Eutland-street ; 5. Markham Browne, 
Connorree Mine, Ovoca(Life Member) ; 6. Frederick N. Greene, 46, Dame- 
street ; 7. William G. Roberts, BaUinapack, Ovoca ; 8. William Crosbie, 
Ardfert Abbey, Ardfert, Tralee ; 9. George Eyan, 32, South Frederick- 
street; 10. JohnLyster, C.£., Stillorgan Cottage, StiUorgan; 11. Thomas 
Morris, Oaklands, Serpentine-avenue, Sandymount. 

The Secretary then read Sir Eichard Griffith's paper " On the Stra- 
tigraphical Divisions of the Lish Carboniferous Series, as exhibited in 
the local Tables, prepared according to Fossiliferous arrangement, in re- 
fence to the Geological Map of Ireland.'' 

Mb. William H. Bailt, F. G. S., read a paper — 

ON C0BY17EPTEBIS, A NEW GEKEBIC FOBM OF FOSSIL FEEN ; WITH OBSEBVA* 
TIONS ON THE ASSOCIATED PLANTS FEOM THE C0AL-MEASITBB8 OF GLIN, 
COUNTY OF LIMEBICK. 

We are indebted to Mr. G. Henry Kinahan', of the Geological Survey, 
for the discovery of this remarkable fossil plant, a notice of which was 
given at the Meeting of the British Association in Dublin, September, 
1857. I have since then visited the locality from whence it was pro- 
cured, with the hope that other specimens would, perhaps, be collected, 
enabling me to judge more certainly of its affinities. In this, however, 
I was unsuccessfril, and therefore thought it no longer advisable to delay 
its publication. 
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Great caution is, I am aware, necessary in describing new forms of 
coal plants, especially where they are, as is nsnally the case, of a frag- 
mentary nature. In the specimen nnder consideration the characters 
are, however, very distinct, and its general appearance so peculiar that 
I have rentured upon drawing up the following description :* — 

PLANT JS^Fmcnr-B. 

GoBYifrBPTEsis (new genus). 

(Etymology, Kopi6vfi, a dub.) 

Generic eharaetere. — Bachis grooved and striated, having closely 
alternating, elongate, or club-shaped pinnae, at right angles to the stem, 
upon which are arranged a double aLtemating series of sori, or repro- 
ductive organs. 

CorynepterU etellata, B. (n. «.). — ^Pl. XXI., Fig. 1^^-c. 

(Etymology, eteUata, fuU of stars.) 

Spec. ^Aor.— Frond pinnate, pinnules elongated and club-shaped; 
son occuppng the whole surface of each pinnule ; arranged in two alter- 
nating series, resembling rows of small flowers; rachis striated, and 
longitudinally grooved. 

Locality and etratigraphicdl range. — Coal measure shales, townland 
of Ballygiltenan Lower, near Glin, county of Limerick. 

Remarke. — This fossil plant is of a very unusual character, appear- 
ing to be generically distinct from any before described. It is, appa- 
rently, the central portion of a fern frond, bearing about 20 elongated 
club-shaped pinnules. The rachis, or stem, is closely striated, and 
longitudinally grooved, having a flexure towards the pinnules on one 
side. The pinnae, which are closely arranged at nearly right angles to 
the stem (Ave of them occurring within the space of an inch), are of an 
elongate and ovate form, apparently covered by thecffi or cases of the 
reproductive spores, which are arranged in two closely set alternating 
series, occupying the whole surface of each pinnule, and presenting an 
appearance resembling rows of small star-like flowers. They may haye 
originally grown in spikes or clusters, forming catkins like some of the 
recent examples of this class, and becoming flattened by pressure. 

Liineneums. 

Length of fragment, .... 8 inches. 

Breadth of ditto, 2 inches. 

Length of pinnules, 1 inch. 

Breadth of ditto, -j^^th of an inch. 

Diameter of stem, . . ' . . . ^^th of an inch. 



* Since this paper was read, it has been suggested to me by my friend, Dr. 
Melville, that the plant I have described may probably be the fertile frond of a species of 
Pecopterisi In the absence of any evidence, however, of its affinity to that or any other 
plant, I have thought it advisable to consider it distinct 
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Affinitm and differ eneea ^I know of no form from tlie coal-measures 

at all comparable with tliis species in its general characters. The near- 
est approach to it is Filidtes teolopendrundes, Brongniart, PI. 137, Eig. 
3, £rom the Gres Big&rre. There is some resemblance to the arrange- 
ment of the spores, and their star-like character, in Asteroearpus SUm^ 
hergiif Goeppert, Tab. vi., Fig. 1-3. 

Dr. J. E. Kinahan first called my attention to the analogy between 
the spore cases of onr fossil and that of Gleichenia — a recent tropical 
fern, which is figured by Goeppert to compare with the Asterocarpus 
before mentioned. I have also figured the under side of three of the 
pinnaB of this recent fern, showing the arrangement of the spore cases, 
for comparison, Plate XXL, Fig. 2 a^. 

The following is a list, with some observationB on the associated 
plants obtained from the same blcusk shales which forms the debris of 
the old coal-pits at the locality before mentioned. 

PLANTS. 
Class IL— Yasculabbb. Division L — Monogottledokes. 

Equisetacea {f). 

Occairence ia England. 

Calamites cannseformis {SeMotheim), • . Coalbrook-dale. 

Asteroph^lUicB. 
Asterophyllites {Beehera), grandis,x . . Ditto. 

Filiees. 
AlethopteriBheterophylla(2^«rf%),.l,. • { ^'^^i^ffi^ "^^ 

Sphaenopteris latifolia,x I^ewcastle, Coalbrook-dale. 

Ditto, €p. 

Pecopteris oreopteridis (Brmgnia/rt), . . Shropshire. 

Corynepteris stellata (Baily), 

SigiUa/rioB. 

Sigillaria oculata, Coalbrook-dale, Newcastle. 

Sigillaria organum, Ditto, ditto. 

Sigillaria tessellata, ....... Ditto, ditto. 

Stigmaria ficoides,x 

Linear leaves in abundance. 

LyeopodiacecB, 

Lepidodendron elegans, Coalbrook-dale. 

Lepidophyllum lanceolatum, Newcastle. 

Lepidostrobus omatus {Brongniart), • . Coalbrook-dale, &c. 

The mark X indicates the abnndanoe of the species. 
By this list it will be seen that all the fossil plants included in it, 
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excepting the new form, are identified with species from Coalbrookdale 
and Newcastle in England — an interesting fact, as confirmatory of the 
observations before made by me respectmg the comparative identity 
between the Fauna and Flora of the Leinster coal-field with that of the 
midland counties and north of England. 

One of the most abundant of the vegetable remains observed at 
this locality is a peculiar plant, which, from its rerticillate leaves, and 
their arrangement at regular intervals on a jointed stem, apparently 
belongs to the genus Asterophyllites. This species, which occurs in 
much better preservation in the coal-measures of the county of Tippe- 
rary, I have referred to AaterophylUtei {Bechera) grandia^ a plant 
figured by Lindley and Hutton in their Foss. FL, Tab. 17 and 19. 

The most abundant of the plant remains in these shales are linear or 
grass-like leaves and stems, wMch are longitudinally striated, the leaves 
having a mid-rib. In some portions of the shale they form quite a 
matted mass, crossing and recrossing each other in aU directions. They 
bear considerable resemblance to leaves figured by Brongniart, as at- 
tached to Sigillaria, "Hist, des Y^getaux Fossiles," tome i., PI. 161. We 
have here, however, no evidence of their connexion with SigHlaria. 
They were, perhaps, independent plants belonging to the Phanerogamia, 
and allied to the Oraminaceas or Grasses. With these were found well- 
preserved fragments of the jointed stem of Calamites eanncB/ortnia, a 
species abundant in the coal-measure shales of the South of Ireland and 
North of England. 

In consequence of the friable condition of the shale, which has for 
many years been lying exposed to the disintegrating action of the atmo- 
sphere at the moutik of these old and now abandoned pits, but few species 
of ferns have been identified. Amongst those collected, SpkanoptBrU 
latifoUa is the prevailing one. It is remarkable for the beautiful form 
of its denticulated leaflets. Other and rarer species accompanying it 
are the AlcthopterU heterophylla and PecopterU areopteridis. 

With regard to size, the most important plants here, as in other 
coal-fields, are those of the genus SigiUaria. Several fragments of the 
fiuted trunks of these great trees, which formed so large an element in 
the formation of coal, were collected, three of them being the most 
common forms. With these also occurred what is now considered to be 
its roots, the Stigmariajlooides, one of the specimens showing the pits 
or scars to which the rootlets were attached, as described by Dr. J. D. 
Hooker in "Memoirs, Geol. Survey," voL ii., pi 2, p. 433. 

The LycopodiacesB represented in this collection are the following : 
>-A common and beautiM species called Zeptdodendron elegam; Lepi- 
dostrohui ormUits, believed to be the cone-like organs of fructification of 
Lepidodendron ; and detached acuminated leaves of the same character 
as Lepidophyllum lanceolatum, Brong., Prod., PI. 87, and land, and Hut- 
ton, vol. i., PL 3 and 4, belonging also, most probably, to some species of 
Lepidodendron. This genus was also one of great importance, both 
with regard to size, and as contributing largely to the accumulation of 
the vegetable matter now converted into solid beds of coal. 
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Explanation of Plaib XXI. 

Fig. 1, a, Corjmepteris stellata {Ba%ly\ natural size. 

jf Ifh, „ „ one of the piimiiles, enlarged 3 diameters. 

„ I, Cy „ M A single spore case from ditto, enlarged 

6 diameters. 

y, 2, ay Gleichenia (recent), under side of portion of a £rond with 

three pinned, natural size. 

,f h, y, fragment of ditto, enlarged 6 diameters, to show 

the disposition of the spore cases. 

„ Cy „ two of the striated spore cases, split, from having dis- 
charged their spores, stiU more highly enlarged. 



The Secretary read Messrs. M'Dowell and Meares' paper " On the 
Oeology of Black Head and White Head, County of Anlrim." 

BoBBBT H. Scott, M. A., read a paper — 

ON A NEW HETALLIO OSE FSOM THE CONNOXBBB MINES, COUNTT OF 

WICBIiOW. 

Among some specimens of ore recently sent me for analysis from the 
Connorree Mine was one which is stated to occur in considerable abun- 
dance in some of the new workings. It is found in the Xilmacoo Lode, 
in the Thirty-five Fathom Level, at Gafihey's Shaft ; and, as it presents 
some particulars of interest, I have ventured to bring it before the 
notice of the Society. 

The ore is massive, of a dull leaden-purple colour, containing a con- 
siderable quantity of the common bisulphide of iron, easily to be ^recog- 
nized by its bright colour, interspersed through it. The analysis of a 
portion of the entire mass yielded, approximatively, 80 per cent of iron, 
25 per cent of zinc, and 45 per cent, of sulphur. It is, therefore, com- 
posed of the sulphurets of iron and zinc. 

On treatment with hydrochloric acid, sulphuretted hydrogen was 
disengaged, and the solution was found to contain iron. Inasmuch as 
the common iron pyrites is not affected by that reagent, it was evident 
that the ore under examination contained a portion of its iron, in the 
form of some sulphuret, distinct from iron pyrites. A fresh portion was 
then taken, treated with hydrochloric acid, and the undissolved portion, 
consisting of iron pyrites, was caught on a weighed filter, dried at 212% 
and estimated. The filtrate was then oxidized by meaiis of chlorate of 
potash, the sesquioxide of iron precipitated by means of ammonium in 
excess, and the oxide of zinc, which was redissolved by the ammonia, 
was determined in the usual way by means of sulphide of ammonia, and 
subsequentiy carbonate of soda. The results obtained gave the follow- 
ing for the composition of the mineral :— 

FeSj, iron pyrites, 50'653 

FeS, 12-338 

ZnS, 37-009 



100-000 
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Alfhongh a portion of the iron Boems to be present in the form of 
magnetic pyrit^ (^eS), I was nnable to detect any trace of magnetic 
properties in the mineral. It appears^ therefore, probable that the proto- 
sulphides of iron and zinc are connected together, — the iron, in. fact, 
replacing the zinc in common Blende. This view is rendered more pro- 
bable by the occnrrence of distinct crystals of blende on one or two 
specimens of the ore. 

A variety of blende, termed " Marmatite," which occurs at Marmato, 
in Tuscany, afforded Boussingault — 

ZnS, 77-6 

FeS, 22-5 



100-0 



and, from its great difference from ordinary blende, it has been given 
a specific name. If now we subtract from our analysis the iron pyrites, 
and calculate the per-centage of the residual constituents, we find ihe 
composition of the ore to be— 

ZnS, 74-998 

FeS, 25-002 



100000 



Our ore, therefore, appears to bear a close resemblance to this variety 
of blende. 

In the Journal of the Society for the year 1 851, a paper by Professor 
Apjohn was printed, giving an account of an ore from the BaUymurtagh 
district, the description of which coincides pretty nearly with the ore at 
present laid before you ; but the chemical composition is different, as 
that ore contained, in addition to the two sulphurets of iron and the 
sulphuret of zinc, 19 per cent, of the sulphuret of lead, which metal 
does not appear in the Connorree ore. 

From the extreme freedom from gangue of the specimens of ore sub- 
mitted to me, and from the high per-centage of sulphur, while arsenic 
is nearly totally absent, it cannot fail to be a very profitable ore of sul- 
phur. The per-centage of zinc in Marmatite is 50 ; so that if the ore 
can be obtained fr*ee from iron pyrites, it may, perhaps, be found usefdl 
to work it as an ore of zinc. 



GENERAL MEETING, WEDNESDAY, APRIL 11, 1860. 

The Bxv. Saxvel Haughton, President, in the Chair. 

Qboboe Smith, Esq., CoUege-green, was elected a Member of the Society. 

The President read his paper " On the Comparison of Modem The- 
ories of the Origin of Species.'' 
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Alphonse Gages, Esa., read a paper — 

ON THE FOBMATION OP OBPIMENT IS A MASS OP SULPHATE OP BAETTES, 
POTTND nrTEESTEATIPlED IN THE CAEBONIPEEOITS UMESTOKE NEAE 
8ILVEEMINES, COTTKTT OP TIPPEEAJlT. 

Synthetical experiments can aid us very little in explaining the phe- 
nomena, often very complex, which have given rise to metallic veins. 
The hypotheses put forward by M. Elie de Beaumont, in his remarkable 
work on Volcanic and Metalliferous Emanations, are those which hitherto 
best explain the general phenomena observed in the study of metallic 
veins. 

Although it is almost certain that our hypotheses regarding the first 
stage or origin of these formations can never attain more than a certain 
degree of probability, we may at least satisfy our curiosity by the study 
of the secondary actions by which mineral masses have undei^gone, and 
continue to undergo, the series of transformations which so profoundly 
modify them, and which the experiments of the laboratory enable us 
sometimea to anticipate. 

The observations which I am now about to offer to the Society be- 
long to the class of secondary phenomena. The object of my experi- 
ments was to produce orpiment artificially on a substance which already 
contained some "ilaturally formed traces of that mineral, with the view 
of finding, if possible, the way in which orpiment has been formed upon 
the mineral above mentioned. 

The rock operated upon is chiefiy composed of a mass of sulphate of 
barytes, coloured by sesquioxide of iron, and traversed by a series of 
filiform veins of galena, and arsenial iron pyrites. A sUght yellow coating 
of orpiment was observable here and there upon it. A fragment detached 
from this rock, and which did not exhibit, when examined through a 
lens, any traces of orpiment, was immersed for some time in dilute 
hydrochloric acid, and aiPterwards washed in cold water. After this 
treatment, it was found to be covered by small lenticular spots of orpi- 
ment, some of them following the direction of the filiform metallic 
veins crossing the barytes in every direction. 

In a mineral mass of this kind, containing galena associated with 
iron pyrites (containing sulpho-arseniurets), every condition required 
to form orpiment is present. 

The slow electrical action that atmospheric water must necessarily 
develop between ores, such as galena and iron pyrites, with sulpho-ar- 
seniurets (the latter being a strong sulphur acid), suggests an explana- 
tion of the kind of decomposition which takes place. 

If we admit that in the iron pyrites under consideration the arsenic 
exists as realgar AsS2, the general result of the decomposition may be 
considered to be as follows : — 

1. Formation of orpiment As S3, and of arsenious acid As O3. 

2, Sulphate of iron. 

JOTJEN. GEOL. SOC. DUB VOL. VIII. 2 X 
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3. Free Bulphuric acid, which^ by its action upon galena, derelops 
the quantity of sulphide of hydrogen required to transform the arse- 
nious acid produced into orpiment As S3. 

Tersulphuret of arsenic (orpiment) is rarely found associated with 
mispickel ; at least I know only of one example, quoted by Dana, of 
" small traces met with in Edenville, Orange County, New York." 

Mispickel is not so readily acted upon by atmospheric agents as the 
arsenical iron pyrites ; besides, circumstances such as those above men- 
tioned must be rarely met with. Kevertheless, a specimen of mispickel 
from Paithleg, found associated with galena, and appearing to have 
undergone a slight alteration along the lines of contact of the two ores, 
exhibited, through the lens, traces of yellow orpiment ; and its forma- 
tion was fiirther developed by the action of hydrochloric acid. 

The preceding observations are merely put forward as an example 
of one of the ways in which orpiment may be formed under certain 
given circumstances. It is, however, unnecessary to observe that the 
same mineral may be produced under the most varied conditions, which 
accumulated observations can alone make us acquainted with. 

Realgar, As S3, is generally a product of sublimation ; and although 
found in carboniferous, and other formations associated with orpiment, 
it is chiefly met with amongst volcanic products. Yolger considers or- 
piment to have been, in e^ery instance, formed by the alteration of real- 
gar; but although it is very often the direct result of such a change, there 
can be no doubt that it may be formed under very different circum- 
stances. 

When orpiment. As S3, occurs along with sulphuret of antimony, 
SbSj, there can be no doubt that it has not been formed out of realgar. 



A. B. Wtnotb, Esq., F. G. S., read — 

SOME EEMABXS T7P0N THE KISINQ DISTBICT OF SILVEBldirES, COTTlfTT OF 

TIPFESAJLT WITH A MAF. FLATS XV. 

The locality to which the general name of " Silvermines'' is applied is 
situated at the south side of the plains of Ormond, in the county of Tippe- 
rary, six miles south of the town of Nenagh, and on the northern slopes 
of a spur or ridge which branches from what may be called the Keeper 
HUl group of mountains, formerly known as the twelve Hills of Phelun- 
ghe-Macdonagh, but now undistinguished by any particular name. The 
mining district, a map of which will be found frirther on, includes a 
much larger portion of the hill country than of the lower ground 
which borders it upon the north. It is about five miles long, and rather 
more than four wide. 

Some of the mines lying within this space were, perhaps, among 
the first known to exist in Ireland, as will appear from the following 
extract taken from Dr. Boat's Natural History of this country (p. 78), 
published by George Grierson at the King's Arms and Two Bibles, 
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during the year 1726. He states that there were three mines of lead 
and silyer discovered — one in Antrim, one in Sligo, and one in Tip- 
perary. The last is thus described : — 

** This mine standeth in the county of Tipperary, barony of upper 
Ormond, in the parish of Kilmore, upon the lands of one John Mac- 
dermot o'Kennedy, not far from the castle of Downallie, twelve miles 
from Limerick, and threescore from Dublin. It was found out not 
above forty years ago, but understood at first only as a lead mine, and, 
acc(M*dingly, given notice of to Donogh, Earl of Thomond, then Lord 
President of Munster, who made use of some of the lead to cover the 
house which he then was building at Bunrattie ; but af(;erwards it hath 
been found that with the lead of this mine was mixed some silver. 
The veins of this mine did commonly rise to within three or four spits 
of the superficies; and they digged deeper as those veins went, digging 
open pits very far into the ground, many fathoms deep, — yea, castle- 
deep, not being steep, but of that fashion as people might go in and 
out with wheelbarrows, being the only way used by them for to carry 
out the oar." 

Sir William Russell, Sir Basil Brook, and Sir George Hamilton 
(cousin to the then Duke of Ormond) had this mine successively in farm 
from the King, and it was worked by English and Dutch operatives, 
assisted by Irish labourers, until the miners were attacked, and the 
works destroyed by the Irish during the Eebellion of 1641. After this 
the mines passed into the possession of the Dunally family, and have 
been worked under them at different times since the year 1720.* 

From the extract given above, and the circumstance of Dr. Boat's 
alluding to the Eebellion of 1641 as the "present rebellion," it would 
seem that the discovery of the mines took place either in the year 1600 
or early in the seventeenth century. 

Mr. Thomas Weaver also described some of these mines in a paper 
read before the "Geological Society of London" in the year 1807, and 
printed in their "Transactions" (first series, vol. v., p. 242, &c.); but 
his observations do not seem to refer to any workings which are now 
open ; Sir Robert Kane, too, gives a short notice of those nearest Silver- 
mines in his " Industrial Resources of Ireland." 

The geological formation of this district and the neighbouring country 
may be described as follows : — A contorted mass of gray shales, slates, 
and sandstones, containing here and there Lower Silurian fossils (a list 
of which was read before the Society in December last), forms the in- 
terior and principal part of the adjacent mountains, some of which are 
capped, and others have parts of their exterior slopes covered, by the 
obliquely laminated, coarse, whitish- gray, and red sandstones, shales, 
and conglomerates of the unconformable Old Red Sandstone. This passes 



* For this information, and the use of Dr. Boat's book, I am indebted to the kindness 
of Lord Dunally. 
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* For this information, and the use of Dr. Boat's book, I am indebted to the l^indnesa 
of Lord Danally. 
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conformably underneath the dark-gray Carboniferous Limestone of the 
low country ; but is in places separated from it by some beds of soft, 
black shale. 

The limestone is found higher up than usual on the eiKterior flanks 
of the spur which crosses this district, and it is here brought gainst the 
lower rocks by means of a long and crooked fault, or succession of 
faults, which is, perhaps, a continuation of an extensive fracture thai 
has been traced at intervals running for more than eighteen miles, &om 
near SixmHebridge, in piare, by ^illaloe and Birdhill, towards this 
place. The line of fracture crosses the whole district from W. to E., 
interrupting and concealing the Old Bed Sandstone for short spaces along 
its course, and having a downthrow to the north, the amount of which it 
is not easy to determine, but which has disturbed the continuity of the 
rocks for a depth of 20 fathoms at least at Gortnadine, and displaced then^ 
for a vertical distance, probably exceeding 30 feet ; its throw, however, 
in other places must be much greater. 

The bedding of the rocks on the north side of this Jong ^actpre un- 
dulates, bringing different beds, and sometimes different kinds of rock, 
against the superficial line of fault ; thus the limestone is brought by it 
into junction with the Silurian in a slight hollow on the mountain side, 
at a height of more than 600 feet, instead of being, as it is usually, found 
at the base of the hill. 

The greatest thickness of the Old Bed Sandstone in the district does 
not appear to be much more than 500 or 600 feet, and none of the work- 
ings penetrated through it to the Silurian below. Its upper part is 
very quartzose, and of a bluish-gray colour, differing considerably from 
the usual appearance of the upper Old Bed Sandstone. 

The limestone near the line of fracture has always a very peculiar 
aspect, resembling a dark-coloured dolomite, and it is indeed in ipany 
places magnesiaD ; but some of its beds are composed of a variety or 
minerals, — ^lead, baryta, lime, magnesia, and iron, being sometimes asso- 
ciated in the same rock. Some of the beds contain a quantity of lead, 
and others consist largely of sulphate of baryta. (From what appear 
to be interstratified masses of the latter, occurring near Ballynoe, camq 
the specimens noticed by Mr. Gages this evening.) Of all the sandstone 
and limestone rocks in the neighbourhood of the line of fracture, it may 
be generally said that they seem to be pervaded by metalliferous, and 
often by unusual mineral materials. 

The drift is not remarkable except for its quantity in some locali- 
ties, and, near Dunally Castle, for its peculiar white appearance. There 
is but little of it on the high ground, while 8 fathoms to the "N. of the 
lode at Gortnadine, nothing but clay and boulders was met with in an 
adit 14 fathoms deep. In Glen Colloo, boulders of limestone from the 
drift are found in such numbers in the stream which flows through it, 
that they are collected by the country people to be burned for lime. 

The metalliferous deposits are not confined to any one of the rock 
formations which are found here. They may be separated into three 
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kinds: namely, those occurring in the Silurian and Old Bed Sandstone, 
which differ from the rest hoth as to their composition and direction — 
those which occur along and coinciding with the line of fracture alluded 
to above, and those which seem to occur only in the limestone. 

Before proceeding to notice these, I must state that I am indebted 
to Captain King, who manages the mines, for many fact^ concerning 
them. 

The ore raised from localities entirely within the Silurian part of 
the district was either galena or copper or iron pyrites. A good vein 
of copper is stated to occur in the townland of Coolruntha, at a place 
called Gold Mines ; it strikes 2" N. of E., and another vein having the 
same direction, or else a bed charged with iron pyrites is situated higher 
up on the north face of the Keeper mountain, just underneath its cap 
of Old Eed Sandstona 

Some galena has been raised, south of BaUynoe, from Silurian rocks, 
and some more in Lisnageenlee to the S. W., but no good information 
regarding these localities could be obtained. Some of them are probably 
those veins referred to by Weaver as being from 2 to 3 feet wide, and 
containing galena, heavy spar, blendp, and pyrites. 

In the Old Bed Sandstone extensive works have been carried on at 
the "W. side of the district, and some are still in operation (at Shallee) 
upon isolated groups consisting of a number of nearly, but not always, 
vertical veins of argentiferous galena, the width of which ranged from 
8 inches to 2 feet. 

These veins lay close together, being in some instances only a fe^v 
feet asunder. The excavations which were made upon them show that 
they extended for distances of from 80 to 200 yards at right angles to 
the strike of the sandstones ; and as the strike of these, correspond- 
ing nearly to the contour of the ground, curves round a convexity of 
the mountain's side, the general run of the veins radiates, although a 
certain local parallelism was observed between those of each particular 
group ; some few rare instances, however, -existing, in which smaller 
veins branched from one to the other. 

The bearing of the veins in the largest of these groups (that next to 
Shallee), as estimated from the run of tiie openings or *' stopes,'* is from 
15° to 20* W. of K, and the tendency to vary towards the W. becomes 
greater as the distance increases in that direction ; while some of the 
veins lying to the extreme W. curve from If. 40° W. to W. 30° jN"., and 
in the' latter part of their course cross the bedding obliquely. They are 
here chiefly composed of sulphate of baryta. 

All the works in this part of the district have been carried on at 
daylight, except in the group next to Shallee, where some have reached 
a depth of 30 fathoms. 

A small group of works is situated at the very top of the ridge over- 
hanging Glen CoUoo, in and along the outcrop of the local base of the 
Old B«d Sandstone. The veins are small, less regular than the others, 
and do not seem to extend into the underlying slates. 
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It is said that nearly all these reins had very indefinite boundaries, 
passing insensibly into the sandstone, instead of haying a distinct wall ; 
but in one instance, at the top of the ridge, a rib of galena, with clearly 
defined sides, was obsenred to occupy the centre of a vein of sulphate 
of baryta. The gangue, where there is any, consists of the latter mi- 
neral, which seems to be much more common at the western than in the 
eastern part of the district. 

Where part of the line of fracture before alluded to, in crossing the 
townlands of Gortnadine and Garryard has a direction of 15® N. of W. 
and 8. of E., it contains a great ramp or lode, which is uneven in its 
course, but coincides with the general direction of the fracture. Its 
width varies from twenty to forty feet, and it contains both copper py- 
rites and galena, with some crystals of white carbonate of lead in the 
cavities of the lode. 

Access is gained to this mine by creeping through a narrow level 
leading from a large, open cast, which exposes part of the S. wall of the 
lode on one side, and a quantity of soft, black shales on the other, into 
an excavation from thirty to forty feet wide, more than 150 yards long, 
and from forty to fifty feet high. The north wall of the lode here is said 
to have thin bands of black shale to the depth of thirty feet, which are 
absent in the south one ; and both of them contain bunches of galena. 
Following the fault eastwards, a similar lode may be traced for more 
than half a mile, containing here, however, a good deal of iron pyrites; 
and at one place, near the boundary of the townland of Gurryard, a 
quantity of galena was raised from it. This great lode was everywhere 
composed of a hard brecciated mass of quartz, sandstone, and baryta, 
through which the ore is scattered. 

Eastward of this, a natural section, A, Plate XY., exhibits the 
shales and sandstones in junction by means of a fault; and although the 
rocks here seem to be impregnated with iron pyrites, no distinct lode is 
seen. 

Along the north side of the fault between Gortnadine and Ballynoe,^ 
there are a quantity of old workings reported to have been rich in cat- 
tooth, or white carbonate of lead; but they have been so long closed 
that little is now known about them, except that an adit driven 
across the place, at a depth of fourteen fathoms, ran chiefly through 
soft ground. A strong probability exists, that these were the works ad- 
luded to by "Weaver, in the paper already mentioned, where he describes 
'' an open space formed, probably, by the subsidence and parting of the 
limestone from the clay slate, severed feet wide, and said to close at the 
depth of twenty-five fathoms." ** This space," he says, " was filled 
with clay, sandy clay, sand, decomposed slate, and scattered blocks of lime- 
stone, lydian stone, and sandstone ; the whole mass being more or less 
cemented or penetrated by metallic depositions, consisting of iron ochre, 
in various st^es of induration, iron pyrites, white lead ore, galena, ma- 
lachite, copper pyrites, and blende, with calcareous spar, and heavy 
spar." '* In this softness were obtained considerable quantities of lead 
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rich in silver ; accicularly crystallized white lead ore having been par- 
ticularly abundant" 

At Ballynoe a large irregular deposit of lead and copper ore occurs 
in a fault between the Silurian and the limestone, the ore being chiefly 
contained by dolomitic limestone at the north side of the fault. - Iron 
pyrites also occur here, both in the adjacent sandstone and lower on 
the hill side, in what appears to be a bed of gray sulphate of baryta 
occurring in the limestone. 

Some galena, associated with veins of baryta in magnesian lime- 
stone, is seen to the east of this, where the limestone is again brought 
'against the Silurian by the fault. 

Between these places the fault does not seem to contain any lode. 

Eastward still, and apparently in continuation with this fracture, 
is the large open working called the Sulphur Mines. Here a great 
lode strikes a little to the north of east, consisting chiefly of iron pyrites, 
but containing some galena and a little blende. It is in one place six- 
teen feet wide at the surface, gaining in width as it descends, until, at a 
perpendicular depth of fifty feet, it is forty-eight feet wide, most of the 
gaining being on the south side. It seems, however, to be suddenly 
checked near the end of a little plantation, where a smaller lode strikes 
21** "N, of "W., and appears to fall into another, running in much the same 
direction as the first, but very inferior to it in size. 

Between this place and Silvermines village several old workings 
existed; and part of the ground is intersected in every direction by 
short, winding levels, excavated in a thick and somewhat irregular 
deposit pf gossan lying between two beds of dolomite, dipping at an 
angle of 10** underneath the ordinary limestone, upon which fiie vil- 
lage stands. This bed of gossan is over twenty feet thick ; and the 
thick bed of dolomite which overlies it was seen abutting against the 
sulphur mines lode underground. 

In this bed of gossan are many lumps of argentiferous galena, con- 
taining eighty ounces of silver to tiie ton, with some pieces of white car- 
bonate of lead. Large blocks and masses of the magnesian limestone 
also occur, as well as nodular masses and strings of a silicate of zinc, 
which frequently cements the gossan into, a hard mass, and constitutes 
a considerable per-centage of the whole deposit. 

Some doubt exists as to there being another bed of gossan, and suf- 
ficient excavations have not yet been made to prove its occurrence. 

A portion of this gossan analyzed by Professor Apjohn (vide Journal 
of this Society, vol. viii., p. 157) contained about 43 per cent, of zinc. 

Somewhere in this locality is probably the place referred to by Dr. 
Boat, where he says: — "This mine yields two sorts of oar, of which 
the one, and that the most in quantity, is of a reddish colour, hard and 
glistering ; the other is like a marl, something blewish, and more soft 
than the red ; and this was counted the best, producing most silver ; 
whereas the other, or glistering sort, was very barren, and went most 
away into litteridge or dross. 
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'* The oar yielded one with another thifee-pound weight of silver 
out of each tun ; and, besides the lead and silver, the mine produced 
also some quicksilver, but not any alum, vitriol, or antimony, that he 
could hear of.*' 

I could not discover that any ore of quicksilver had been found 
here ; but specimens of the other or^s are in the Museum of Irish In- 
dustry, 51, Stephen' s-green, East, Dublin; and a Table of the values 
and per-centages of these is appended. 
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GENERAL MEETINTG, WEDNESDAY, MAY 9, 1860. 
The Ebv. Saihjel Haughton, President, in the Chair. 

The following gentlemen were elected Members of. the Society: — 

1. Maunsel Chambers, 6, Merrion-terrace, Merrion, as Ordinary Member; 

2. Dr. Edmond S. Clarke, 3, Frankfort Buildings, Upper Eathmines, as 
non-resident Life Member; 3. William F. Kane, 18, Trinity College, as 
Associate Member. 
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Mb. Kbllt read a paper — 

ON THB OBATWACEE BOCKS 0? IBBLAND, AS COICFABES WITH XHOaE OP 

EHGLAVO. 

The object of the following paper is two-fold : — ^Firat, to give a short 
account of some of those fosfoliferons districts of Oraywacke in Ireland, 
which have been partially examined, bnt no account of them published,, 
to show their physical relations with other rocks, or the superpositian of 
any recognised fossiliferous zones within the localities. Secondly, to 
make comparisons of the Irish with the English and Scotch districts, so 
as to ascertain those fiBatures in whidi they differ or agree. 

The Graywacke rocks in Ireland are very extensive. They occupy 
parts of twenty ont of onr thirty-two countiee. There is a large district 
in Ulster^ in the counties of Down, Armagh, Louth, Monaghan, Cavan, 
and Longford, in which no foesils have been found until very recently. 
I might add that, so feir ajs I know, they were never looked for. This 
district appears to be an extension of the Oraywacke rocks of Scotland, 
in which there are certain fossiliferoua distncts pretty well explored. 
Professor Thomson, of the Queen's College, Bel&st, infonns me that he 
has recently obtained Graptolites in several localities in the county oi 
Down. It is to be hoped he may continue his examination, and make 
further discoveries. 

Th^ire are five remarkable fossiliferous districts of those rocks in Ire- 
land, which it is my purpose to give an account of in this paper. 

1. The first of those, beginning at the north, is in the county of 
Tyrone. This has been weU work^ out by Qeneral Portlock, B.E. 

2. Galway and Mayo. 

3. Kildare and Dublin. Those two, though thirty miles asunder, are 
so much alike in their mineralogical character, and in their fossils, that 
they may be put into one district. 

4. Farts of Wicklow, Wexford, and Waterford, in the south-east of 
Ireland. 

6. The promontory of Dingle, in the county of Kerry. 

From those five districts, I have been instrumental in making col- 
lections, which were afterwards examined and described by Professor 
M'Coy, and the results recorded in ''The Silurian Fossils of Ireland'' 
which he wrote, and which was printed by Mr. Griffith (now Sir 
Richard). There has been an extensive collection also recently made on 
the Geological Survey of Ireland, part of which is laid out and named 
in the public collection of the Museum at Stephen's-green, Dublin. The 
available part of those fossils are chiefly from Waterford and Kerry. 

CoirifTr OP Galway. — ^There may be doubts, in Tyrone, Ejldare, 
Waterford, and Kerry, as to the identity of the lower or upper fossili- 
ferous zones of the Graywacke, but there is no doubt in Galway. The 
base and the lower beds of the formation are there well exposed. There 
is not perhaps in Europe a country which shows better the bpttom beds 
or lowest zone of that system. 

JOUlUr. OEOL. SOC.— ^VOL. VIII. 3 L 
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In describiiig, therefore, the fossiliferotis Graywacke districts of Ire' 
land, I shall begin with the second of those above enumerated, which 
lies in this county. This has been called the Gunemarra district. Cuan 
na marra is Celtic, and signifies The hays of the ocean, and never was 
there a more appropriate name. Bound its shores there are twenty 
bays, some of wMch are very good for the shelter of vessels. I need not 
enumerate their names in a geological paper. 

The Gunemarra Gxajrwacke district is in length from Devlin Point, 
north of Killary Harbour, on the west, to Tounnakeady near Lough 
Mask on the east, twenty-four miles ; and in breadth, on tlie meridian of 
Leenane, from tlie north at Glenkeen, to the south at Munt^owen, 
about nine miles. 

The physical features of the district are very grand. One of the 
finest of these is Killary Harbour, an inlet of the sea, about nine miles 
long and half a mile wide, which divides the district for its own length 
into two parts. It has bold rocky shores and deep water. Lough Mask 
lies upon the east side of it, a noble sheet of water, about thirty-six 
square miles. The rivers mostly run in deep narrow glens. They are 
Bundorragha, Glenummera, the Erriff, and Owenmore on the north, and 
the Blackwater on the south. 

There are to the north of the harbour four groups of mountains, sepa- 
rated from each other by deep defiles, in some of which the rivers fiow. 

1. The first of those on die north-west is the Muilrea group in Mayo. 
Muib*ea Mountain rises steeply from the north side of the harbour, in 
the distance of a mile from the shore, to 2488 feet at the summit. In the 
same group are two other high points, about a nule distant : GlencuUen, 
2610; and GlenconeUy, 2618. A finer distance for a picture could 
scarcely be got than this group, as seen from the neighbourhood of the 
Leenane Hotel. 

2. The second group reaches from Doolough, on the south-west, to 
Owenmore Bridge, on the north-east. This group includes Glenummera 
Mountain, which rises from Doolough, very steeply, to 2474 feet. From 
a mile to two fiirther north-east are two points on the large townland of 
Laghtoughter, 2504 and 2402 feet respectively. South of these is Glen- 
laur, 2184 feet. The Owenmore Eiver bounds this group on the east. 

3. The third lies between Bundorragha Biver on the west, and 
Errijff Eiver on the east. Within these precincts are Ben Creggan, which 
rises from the glen at Delphi, in less than a mile, to 2283 feet, and 
Bengorm, another summit south of that, 2286. 

4. The fourth mountain group lies to the west of Lough Mask, be- 
tween Loughnafooey on the south, and Loughnageltia on the north. 
Near the county boundary on the south, in Galway, is Shanafarraglfaun, 
2218 feet. Tins rises fix>m Loughnafooey 1800 feet in one mile, in a 
few successive steps, or terraces with precipices between them. Further 
west is a summit called, on the Map of Galway, the Devil's Mother, 
2131 feet. This name, not being Irish, I suppose was given to it by 
the sappers employed on the Ordnance Survey, for it must have been an 
awfdlly troublesome place to them, as they were obliged to measure the 
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sides of all the great triangles on that survey, by chaining, or by other 
means, whether on level ground or over precipices. 

There is a high point on the townland of Leenane, which rises fix>m 
Sillary Harbour, southward, to 2052 feet. The north JBaxje of this 
mountain forms a grand amphitheatre of precipices in the landscape, and 
seems as if a great slip had taken place on a curved plan, half a mile in 
length, and the north part of the hill let down from the south, leaving 
the precipices between the two parts. 

The greatest heights in Galway are Benbane in the Twelve Bins of 
Cunemarra, 2395 feet, and Bencorr, 2336. These are on quartz rock 
and mica slate. 

Mica Slate, — Sir E. I. Murchison, in his Siluria, Ed. 1859, p. 192, 
says that he looks upon the mica slate and quartz rock of Cunemarra, 
which underlie the fossiHferous groups unconformably, to belong to the 
Silurian system ; that they are nothing else but altered Silurian rocks. 
With the greatest respect for the man, and for his general opinions, I 
cannot wiSi all my endeavours bring myself to subscribe to this view. 
The quartz rock zones were most probably sand originally, then sand- 
stone, and subjected to metamorphic action, thereby changing it into 
hard white quartz rock. The mica slate, in like manner, was mud, 
then clay slate, and metamorphosed into mica slate. Both kinds were 
deposited in our north-west counties in zones of great thickness. I can 
easily believe in the theory that the clay slate might have been converted 
into mica slate, or even go a step fiirther, that it might have been 
melted, and become greenstone ; but I cannot believe that the gray hard 
grits, such as those in the Graywacke, were altered into mica slate, 
exactly similar to the other in every particular, of hardness, colour, and 
grain, and this condition of the rocks must have taken place if the theory 
be true. 

The mica slate of Antrim, Deny, and the other north-western 
counties, is of very ancient type, and the bands of great thickness and 
uniformity of colour, and mineral character. The same particulars of 
volume and character apply to the quartz rock in Donegal, Mayo, and 
Galway. 

The Graywacke of Down and Cavan, and the other counties where 
it is, usually occurs in beds of gray hard grit, of various thickness, of 
from one to fifteen feet, interlaminated with clay slate, either gray, green, 
red, or purple, in beds or bands of about the same thickness. The bands, 
however, are sometimes of much greater thickness, and in such cases 
slate quarries are frequently opened in them. 

The grit and slate being thus interlaminated in the Graywacke, I can- 
not conceive how a mass of 1000 feet thick of such a mixture could be 
converted into pure mica slate, a rock very homogeneous in aspect, 
grain, and colour, and there are localities in Deny, and the north- 
western counties of Ireland, where such homogeneous mica slate is 
10,000 feet thick, or more, without a single bed of quartz rock in it. 

The case is similar with the quartz rock. There are some zones of it 
in the north of Innishowen in Donegal, several thousand feet thick, with- 
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out any ndoa slate or mica, except in the thin portmgs of the beds, 
one-eighth or one-sixteentli of an inch. It is uniformly of a yeUowish- 
white colour, in very reffular beds of from one to three feet in thickness, 
extremely hard, and, when broken into thin chips, translucent at the 
edges, like flint. The hard white quartz rock of one locality thus makes 
a strong contrast with the soft gray mica slate of another. Nowhere in 
Leinster or Ulster does the Graywacke present any such volume of un- 
mixed slate or grit as is to be seen in the mica slate and quartz rock 
zones of the north-western counties. 

An opponent in this matter might say, why should there not be pure 
sand enough, or mud enough in one deposit to make a zone of quartz 
lock or mica slate 1000 feet or 5000 feet thick. I can only say that I 
do not know why there ihould not he such volumes of sand or mud, but 
I do know that lq the Graywacke of Ireland they are not. 

To meet the conditions of this theory, it would have been necessary 
Hiat those usually thin layers of hard grit and soft clay slate in the Gray- 
wacke, as interlaminated, should have been converted in the mass into soft 
gray homogeneous mica slate; and, on the other hand, that a group of 
beds, exactly similar, should have been converted in ^e adjacent zone 
into such thick, hard, white homogeneous bands of quartz rock as I have 
described ; and be it remembered, that where mica slate and quartz rock 
are interstratifled, the white, hard quartz rock and the soft, gray mica 
date meet in contact suddenly, without any gradual passage. 

There is, however, some colour for Sir Roderick's views on the flanks 
of the granite district of Leinster, which extends from the Black Hock, 
near Dublin, through several counties, to Brandon Hill, in Xilkenny. The 
slate rocks in Kildare and Wicklow, stretching fix>m Eathcoole by Bless- 
ington to Dunlavin, on the west flank of this granite ridge, have a south- 
west strike, and a south-east dip towards the granite. On the east from 
Killiney to the Powerscourt WaterMl, and thence to Kiltealy, the slaty 
rocks have a south-west strike, and a south-east dip, the same as on the 
west side. Here it is evident that the granite broke up the Graywacke, 
and came through it without materially altering its strike or dip. But 
it has altered it in another way ; the gray clay slate at both sides is now 
mica slate for a distance of from one to two miles from the junction, 
where it re-assumes the usual, and loses the micaceous character, by a 
gradual passage. Here, then, is "old clay slate altered into mica slate, 
which bears out Sir E. Murchison's view, so &r as it goes. 

I have just spoken of the slates, but not of the grits. Those grit rocks 
of the Graywacke, wherever they appear to have been exposed to great heat, 
as is the case on the summit of Lugnaquillia Mountain in Wicklow; the 
Cock Mountain, in the Moume Mountains ; Cregganconroe, to the north 
of Pomeroy, in Tyrone ; Forkhill, near Dundalk, and other places where 
they rest on granite, are metamorphosed, but not changed into quartz 
rock. They usually present the appearance of extremely hard, dark- 
coloured, homblendic rocks, the fracture, in some cases, resembling that 
of fine-grained greenstone ; but they are never changed into hard, yellow 
quartz rock, like that we see in Donegal, Mayo, or Galway. 
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The mica slate of Ounemarra, as well as that of Mayo and that of 
Donegal, is of the very oldest type. ^Not like the mica schist of LeinsteTy 
which is hut partial in the country and partial in its micaceous character, 
the mica slate of the N. W. of Ireland has a peculiar aspect. It is gray 
in colour, brilliant in its micaceous character, and yast in volume, being 
many thousand feet thick in the western part of Deny and Tyrone, as 
already stated, in Donegal, in Mayo, and in Galway. Here, in the 
Twelve Bins of Cunemarra, interstratified with quartz rock and lime- 
stone, it attains a great elevation, and the mountains present a very grand, 
picturesque appearance. 

The lowest stratified rock we have in Ireland is quartz rock. It oc- 
curs in the northern part of Donegal at Malin Head, where it lies on 
syenite. Over it comes mica slate, interstratified with limestone, with 
tibin layers of greenstone, like beds, occasionally between them. On the 
north coast of Mayo, quartz rock occupies the shore for fourteen miles, 
dipping south-east at a low angle. The rock which is under it here is 
unknown, but next over it is mica slate, and there is a passage of thin, 
altematii)^ bands of quartz rock and mica slate, about a hundred feet 
thick from where the wh<de is quartz rock below to where the rock is 
mica slate, unmixed, above. This passage occurs about 18 miles to the 
east of Behnullet, at the head of Glenamoy Biver, near the village of 
Belderg. From this place southward the mica slate continues, with lit- 
tle int^Tuption, to KiUary Harbour, where it is covered in unconformable 
sequence by a band of brownstone, which forms the basal band of the 
Graywacke on its southern border. It is chiefly on this change of cha- 
racter from mica slate to brownstone, and the unccmformability between 
them, which is seen nowhere else in Ireland, that I rely to support the 
opinion that those are two rocks of different epochs in the earth's history 
as distinct as any two we know. I would again remind the reader that 
ihere is no quartz rock or mica slate above this brownstone, and no 
Graywacke anywhere in Cunemarra below it. 

It will be seen from what I have stated that I do not believe that the 
mica slate of those north-west counties already mentioned can be the or- 
dinary Graywacke, altered by metamorphic action. I do believe, how- 
ever, that the mica slate and quartz rocks of Cunemarra belong to an 
earlier era in the earth's history, and the fossiliferous rocks between 
Cong and KiUary Harbour are of more recent date. 

The circumstance that fossils occur in the upper or Graywacke rocks 
of this district in wonderM abundance in some of the localities, and not 
a trace of a fossil ever yet found in the mica slate or quartz rock, is re- 
markable. From these considerations it appears to me very unlikely 
that mica slate and quartz, of the usual types as to volume and character, 
in the west of Ireland, ever were Graywacke, like that which now over- 
lies them. From the wholly different appearance in lithological charac- 
ter, the fossils in the upper, and the unconformable sequence between 
them, I cannot think that the mica slate and quartz rock of Cunemarra 
is altered Graywacke, and belongs to the lower Silurian group, or that 
this theory will be found to be tenable. 
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Old Red Sandstone is a name which, I beliere, has been applied by 
geologists to two distinct zones of rock of yery different ages. M^Cul- 
loch in Scotland, and FhiUips in Yorkshire, have called the lowest zone 
of the carboniferous rocks by that name. Sir B. I. Mnrchison, and after 
him other English geologists, have called the brown, gray, and green 
grits and shales of Herefordshire and Brecknock, with tiieir comstones, 
by the same name. Comparing those two, the former I have never seen 
resting conformably on the rocks which support it, whether mica slate, 
quartz rock, or Graywacke. The latter is said by the author to lie con- 
formably on the Silurian rocks of Shropshire and Herefordshire. The 
former zone, in Ireland, averages about 1000 feet in thickness ; the lat- 
ter, in Herefordshire, is said to be 8000 feet. I look upon the two zones 
thus described, and called by the same name, as belonging to two differ- 
ent eras in the history of the earth. 

The Old Bed Sandstone of Scotland and Yorkshire, the lowest zone 
of the carboniferous series, occurs in Ireland also. I have given a table, 
in which there are 78 localities in Ireland where good junctions of this 
zone with the inferior rocks are recorded.* The Herefordshire type, too, 
very characteristic, occurs in four or five parts of Ireland ; but there it 
is associated with bands containing Silurian fossils. It especially pre- 
vails in the south, in Kerry and Cork, where it is called by the peasants 
braumstone ; and, as this appears an appropriate name, for colour at least, 
I adopt it, for sake of distinotion, as a Silurian rock, or rather a Gray- 
wacke rock. 

The brownstone of Cunemarra is the key to the relations of the Gray- 
wacke with the underlying rocks. It is the lowest, or foundation zone, 
of that series, as already stated. It is about 300 feet thick, and rests 
unconformably on mica slate. Its beds are often nearly level, and can be 
traced in some localities for several miles. It contains no fosisdls, but the 
gray grit or schist which immediately overhes it is highly fossiliferous. 
It is most important, as a geological index, in exploring the district, and 
serves to clear up any anonmlous appearances which may be seen in com- 
paring the fossjliferous localities and their contents one with another. 
The beds of the brownstone are exactly parallel with those of the over- 
lying gray fossiliferous rocks. 

The outcrop of the brownstone appears mostly on the southern bor- 
der, and the accumulation-of the superior gray beds appears to be north- 
wards. I do not happen to know whether the tail cliffs of Maumetrasna 
and Shanfarraghaun, which rise 2100 feet above the level of Loughna- 
fooey in a mile of distance, are foBsiliferous or not. Some of the preci- 
pices are quite inaccessible, and grander features are seldom seen in a 
landscape. I shall, therefore, confine my observations to what I know 
in the lower parts of the country, on the south, which are easily acces- 
sible. 

The outcrop of the brownstone rises over the hills or ridges, and dips 



* " Journal of the Geological Society of Dablin," yol. vii., p. 119. 
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into the yalleys with the imderlying mica slate, aad may, it is hoped, be 
understood from the following observations, in which its course is fol- 
lowed from the Atlantic on the west to Lough Mask on the east : — 

1. At Gowlaun, 3 miles south of Eiilary Harbour, on the west coast, 
the base of the Graywacke is at sea-level. 

2. At Garraun, a high hill 2^ miles south-east of the coast, it rises to 
1973 feet above the sea. 

3. At Bunowen Bridge the surface comes down to 180 feet. This is 
about 5 1 miles east of Gt)wlaun, and on the road from Leenane to 
Clifden. 

4. At Glencraff, 2 miles south of the old Leenane hotel, and 3 miles 
east of Bunowen. The pass, which is on the junction, is 960 feet high. 

5. At Munterowen, about 4 miles &rther eastward, the outcrop stands 
at about 500 feet. Here it turns north, and appears to pinTr into a fault 
that e^ts from the Maume hotel up the vdley of the Bealanabrack 
Biver to Munterowen, and continues on to Leenane. The strata on the 
east side of this fiEiult are thrown down, perhaps 500 feet. 

6. The outcrop of the brownstone is n^ visible in Moneenmore, 
about half a nqle north of the Maume hotel. It is indeed visible in the 
stream at the road-side in the boundary between Maume east and Maume 
west, and thence rises in the mountain of Moneenmore to about 1000 
feet high, and continues to the east visible about a mile or moi« farther 
on, falling from the simmiit of the pass by slow degrees, till it gets 
buried under the drift of the valley of the Crumlin Biver. 

7. Again, at Boocaun the brownstone band appears, and continues 5 
miles through Cloughbrack, lower, middle, and upper, into Drishaghaun. 
It cannot be traced &rther, on accoimt of a thick covering of drift and 
bog on the side of the mountain. 

8. Kilbride is the next locality. This is a peninsula which runs 
eastward into Lough Mask, between two estuaries of that lough. The 
brownstone here does not rest on mica slate, but on a magnificent coaroe- 
grained, brownish porphyry, which is« seen at the top of the hill 1230 
feet above sea-level. The porphyry appears to have come up between 
the mica slate and the brownstone, and may be 700 feet thick in the 
middle of the protrusion. The brownstone lies to the south of this por- 
phyry, which assumes a long lenticular form. In Kilbride, which is 
about four miles long from east to west, the brownstone zone on the east 
rises out of Lough Mask, attains an elevation near the middle of about 
800 feet, and its outcrop falls westward again to the river at Finny, 
which is about 70 feet above sea-level.- From this it rises again through 
Drin to the top of the hOl south of Loughnafooey, and is no more visible, 
being covered on the north face of the mountain wiHi drift, bog, and 
heath. In this line the brownstone shows itself for about six miles. 

One of the best sections the country affords, to the south of KiUary 
Harbour, is from Bunowen Bridge, in a north-east direction through Tul- 
lyconnor and Derrynacleigh, to Killary Harbour. It nearly coincides 
with the line of the public road, and its vicinity, though for the most 
part covered with bog, yet has knolls of rock and quarries in which the 
dips can be seen, and the succession can be traced. 
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Bonowen Bridge is on the road from Leenane to difto, two miles 
south of Killaiy Harbonr. This locality is abont 200 feet over searlerd. 
The brownstone band, which is nsaally seen at the base of the Graywacke 
system in this country, is not visible here ; but there can be no doubt of 
tibis place being at tibie bottom of the system, firom the proximity of the 
mica slate, and a red breccia, containing angular fitigments of mica slate, 
which is seen at the south abutment of Blackwat^ Bridge. The mica 
slate is seen also in pits on the road-side south of the river. On the 
north of the river the ground is low ; no rock is seen for about 200 yards, 
and the brown band may be either buried in a fiEiult near the line of the 
river, or covered over with the drift and bog. 

This locality is remarkable for bands of conglomerate from ten to 
twenty feet thick, which rise up here and there out of the bog in low 
precipices. The conglomerate is composed of x)ebbles of brown quartz 
rock, embedded in a paste of gray sand, with a little lime and iron. The 
pebbles are very hard, very roimd, and well worn down, and are froin six 
or eight inches in diameter down to the size of grains of shot. If broken 
into thin chips, they are translucent at the edges. 

Between the bands of conglomerate there are bands of calcareous grit 
from three to ten feet thick, and in these are layers, or rather grooves, 
from one to three inches in thickness, composed almost entirely of fossUs. 
The Atrypa hemispheriea occurs in countless numbers. Those lower rocks 
in Bunowen, including conglomerates and sandstones, may be 500 feet in 
thickness. Tullyconnor Hes on both sides of the road, immediately north 
of the townland of Bunowen. The dip of all the rocks here is nortiiward, 
and the rocks of Tullyconnor appear to lie in regular succession over the 
conglomerates of Bimowen. Dark-gray, hard schist is the prevailing 
rock. The locality is about 250 feet above sea-level, and those dark 
schists at their upper part may be 800 feet, geologically, above the base 
at Blackwater Bridge. It is not easy to make an estimate of thickness 
here ; the whole' surface is covered with bog, only a small hummock of 
rock appearing here and there through the boggy surface. 

The dark-gray schists of Tullyconnor are succeeded by thick beds of 
gray grit in Derrynacleigh. Those beds are not well seen in the flat 
ground on the ix>ad-Bide, but are well exposed in the hill eastward. To- 
wards the summit of this lull, near the jimction of the townlands of 
Derrynacleigh, Glencraff, and Leenane, there are many bands of slate in 
which the colours red and gray alternate, interstratified with the grits. 
The red slate here is apparently in the continuation by strike of a group 
of red slate-beds, which o&cur a mile to the west of Salrock House, in 
OuMn townland, near the mouth of Killaiy Harbour, the rocks in both 
localities having the same north-west strike. The Graywacke of Derry- 
nacleigh and Leenane is a strong, coarse-grained, greenish grit, occasion- 
ally altematiQg with -gray grit, and gray and red slate. In the grit there 
are round boulders of granite from 18 inches in diameter downwards — 
very frequently the size of a man's head. They are plentifdl, about a 
mile to the west of Leenane village, both above and below the road, in 
loose rocks that tumbled down from the clifP; and again below the road, 
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where the rock is in situ, they are well seen between high and low water. 
Those boulders of granite appear to be of the same red kind as that which 
occupies the north coast of Galway Bay for forty miles. In this section, 
across the strata from Blackwater Bridge to the shore of Killary Harbour, 
in the middle of Derrynacleigh, the rock has a regular dip to the north- 
east of about 20° ; and this, on a distance of 2^ miles, gives a thickness 
of 5680. feet in this part of the section. 

Here, however, the continuity of the section is broken off at the 
water edge ; for, although the dip continues to the north of the harbour 
for half a mile, there is much uncertainty in any calculation founded 
upon the data that exists, because there is a sjmclinal hollow on the west 
side of Lettereeragh Mountain in the line, and because bands of conglo- 
merate, composed of brown quartz pebbles exactly similar to those at 
Bunowen, occur here near the sjmclLnal line abundantly, which are well 
exposed in the stream of Shrughaungarve, a mile north of the harbour. 
There may b§ a fault in the Ime of Killary Harbour ; there may be a 
feult in this synclmal hollow, through the medixim of which the conglo- 
merate bands are repeated ; or there may be other disturbances. There 
are, at all events, two parallel dykes of porphyry pursuing an easterly 
course from Bundorragha, a little to the south of the sjmclinal line ; they 
are from thirty to forty yards in breadth, and stand in high relief over 
the surface of the ground, both in the valley and on the hiU-side. 

As the section cannot be satisfectorily pursued from Killary Harbour 
to the north-east, I shall transfer it ferther east. The northern of the 
two estuaries of Lough Mask, or that which runs up to Sranalong, Hes at 
the haae of a series of precipitous cliffs, some of them nearly perpendicu- 
lar, and about 1000 feet high. They continue westward by the north 
side of Loughnafooey, which is 97 feet above the sea. The mountain to 
the north of that lough rises to 2218 feet in two miles distance, of which 
a great part is in precipices and small terraces. The beds of rock appear 
to lie nearly level in those precipices, or with a slight dip to the north. 
Here, then, there appears to be a solid vertical thickness of above 2000 
feet of Graywa<}ke, visible at once to the eye, without any diminution or 
allowance for slips or faults. 

I know not whether there are fossils in those precipices, as I have 
already stated ; but I know that about two miles south-west of Tourma- 
keady Lodge, on the west side of Lough Mask, there is a bed of limestone 
which has been quarried for lime. It yielded half a dozen obscure fossil 
fr^i§ments, and a good Zeptana sericea. This limestone appears to be in 
position above all the precipices. 

Localities for Fossils. — I shall now proceed to give a short account of 
the fossiHferous localities of the district. 

1. The first that I know of these, beginning at the west, is in the 
townland of Bunowen, which lies immediately north of Bunowen Bridge, 
or Blackwater Bridge, which it is as often called, three miles from Leenane, 
on the Chfden road. 

This locality abounds with bands of very coarse conglomerate, as I 
have described in the section, which shows itself in perpendicular steps, 
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or small clifEs rising out of the hog, mostly under twenty feet high. 
Between the zones of conglomerate are bands of a calcareous sandstone, 
from three to ten feet in l&ckness, and in this there are layers, from one 
to three inches thick, composed ahnost entirely of fossils. The Atrypa 
hemispheriea occurs in myriads. They remind one of a succession of 
oyster-beds, so thickly are they heaped one over the other in the layer. 
There have been but few other foseols got here. There is not much va- 
riety, and there are no corals or crinoids ; but what is wanting in variety 
is made up in the millions of individuals. The calcareous sandstone in 
which they are embedded, when sound, as it is in the interior of the rock, 
\r extremely hard to break. The conglomerate bands have no fossils. 
Those found in the calcareous sandstone are : — 



Atrypa hemispheriea. 
Orthis elegantula. 
Rhynchonella nucula. 



Rhynchonella serrata. 
Spirifer pUcatellus. 
(Mhoceras coralliforme. 



2. The next locality is Tullyconnor. This townland adjoins Bunowen 
on the north-east, and lies, like that, on both sides of the Leenane and 
Clifden road. This locality has been partly described already as the 
second in the section. The peculiar conglomerate bands of Bunowen 
entirely cease here. The rock is a very dark-gray schist, hard enough, 
and used for repairing the roads. The fossils are rather scarce in tibis 
dark schist, and they are different from those in Bunowen, as fossils in 
schist are usually different from fossils in grit or in limestone. They 
are: — 



Euomphalus fimatus. 
Holopella obsoleta. 
Orthoceras coralliforme. 

„ filosum. 

„ gregarium. 



Halysites catenularius. 
Petraia bina. 
Orthis elegantula. 
Strophomena depressa. 
Orthonota rigida. 
„ semisulcata. 

3. Lettershanbally lies to the east of Bunowen from one to two miles. 
In this townland the southern or lower part of the Graywacke rock is, 
Uke that at Bunowen, composed of conglomerates and calcareous sand- 
stones; the northern part has dark schists like those of Tullyconnor. 
There has been some confusion in recording the fossUs of this locality. 
I have no trustworthy list ; but, as well as I recollect, no species was 
found here but such as were also obtained at Bunowen or at Tuliy- 
connor. 

4. Glencraff is two miles south-west of the old Leenane Hotel, and 
three miles east of Bunowen. There is a low pass here from the east 
side of the mountains to the west. The lowest part of it is about 900 
feet, but it rises both north and south to 1500 or 1800 feet. On the 
north side of this pass the fossils are found. The junction is in the low 
part of the pass ; mica slate, with beds of gray crystalline limestone, oc- 
curs to the south ; while the rock to the north \r all gray grit and gray 
slate, with a good deal of red slate farther north towarcb the top of 
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Glencraff Hill. The fossiliferous 
dark as the schist of TuUycoimor. 

Ptilodictya dichotoma. 
TentacuUtes anglicus. 
Calymene Blumenbachii. 
Encrintirus punctatus. 
Atrypa hemiBpherioa. 

,, reticulans. 
Ortiiis elegantula. 
LeptsBna serioea. 

5. Munterowen, the next locality, is on the west side of the road 
firom Leenane to Maume, ahout a quu-ter of a mile from it, and three 
miles south of the village of Leenane. The fossil locality at this place is 
in the south end of the townland. The brownstone band is conspicuous 
here, and its outcrop is nearly level, on a roundish bluff which projects 
southwards into the valley. The fossils I got here are :-» 



slate in the pass is not so hard or so 
The fossils are : — 

Bhynchonella navicula. 

„ serrata. 

Cucullella antiqua. 
Murchisonia pulchra. 
Euomphalus sculptus. 
Orthoceras lineatum. 

„ striato-punctatum. 



Stenopora fibrosa. 
Tentaculites anglicus. 
Oalymene Blumenbachii. 
Encrinurus punctatus. 
Atrypa hemispherica. 



Bhynchonella serrata. 
Strophomena depressa. 
Platyschisma hehcites. 
Orthoceras subgiegarium. 



6. At Moneenmore, half a mile north-east of the Maume Hotel, high 
up on the side of the hill, there is a rocky spot which is fossiliferous. 
There is especially one bed of gray calcareous grit, about five feet thick, 
full of fossUs. They are : — 



Tentaculites AngHcus. 
Encrinurus punctatu^. 
Stygina latifrons. 
Atrypa hemispherica. 
Bhynchonella serrata. 
Avicula bullata. 
Cucullella ovata. 



Trochonema tridncta. 
Murchisonia articulata. 
HolopeUa conica. 

„ obsoleta. 
Baphistoma lenticularis. 
Ordioceras angulatum. 
Bellerophon tnlobatus. 



7. Boocaun is the next district in connexion with the brownstone in 
which fossils are found. This place is a mile west of Fair Hill, a village 
between Lough Corrib and Lough Mask. The fossils found here are : — 



Spirorbis Lewisii. 
Tentaculites Anglicus. 
Beyrichia Klodeni. 
Cyphaspis megalops. 
Ihicrinurus pimctatus. 
Stygina latifrons. 
Atrypa hemispherica. 
Fentamerus oblongus. 
Bhynchonella serrata. 
Avicula rudi^. 
Fterinea lineata. 

retrofiexa. 



Fterinea subkevis. 
Nucula grandaeva. 
Orthonota solenoides. 
Euomphalus subcarinatus. 
HolopeUa obsoleta. 
Trochus multitorquatus. 
Turbo tritorquatus. 
Bellerophon dilatatus. 

„ tnlobatus. 

Orthoceras bullatum. 

„ subgregarium. 
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8. I have already described the position of the brownstone of Kil* 
bride, and have only to add, that the fossiliferous band lies over it as far 
as it can be traced westward, being about six miles from the point of Kil- 
bride. The fossihferouB rock here is a calcareous flag, rather brittle, and 
easily split, thus standing in strong contrast with the extremely tough, 
calcareous sandstone ofBunowen, in which iAieAtr^fpa hemiapheSriea is so 
plentiM. Corals occur here in great abundance, the bases of some of the 
bunches of Favosites Gothlandica beiag from one to two feet in diameter. 
The best part of this locality to get fossils is at the eastern point of Kil- 
bride, on the shore of Lough Mask. The fossils obtained here are : — 



fy 






Alveolites Labechei. 
Coenites intertextus. 
Favosites alveolaris. 

cristata. 

Gothlandica. 

multipora. 
GoniophyUum pyramidale. 
Halysites catenularius. 
Heliohtes interstinctus. 
Omphyma turbinata. 
Petraia bina. 

„ elongata. 
Stenopora fibrosa. 
Syringopora fascicularis. 
Beyrichia Klodeni. 
Cheirurus bimicronatus. 
Encrinurus punctatus. 
„ variolaris. 
nisBnus Bowmanni. 
Phacops Stokesii. 






Atrypa hemispherica. 
orbicularis, 
reticularis. 
Discina perrugata. 
Leptffina qainquecostata. 

„ transversalis. 
Lingula attenuata. 
OrtMs calligramma. 

elegantula. 

fiabeUulum. 

hybrida. 
Pentcunerus globosus. 
„ undatus. 

Khjmchonella "Wilsoni. 
Spirifer plicateUus. 
Strophomena depressa. 

„ imbrex. 

Orthonota semisulcata. 
Murchisonia cingulata. 
Orthoceras angulatum. 



99 
99 



The eight foregoing localities are part of the lowest undoubted fossili- 
ferous zone of the Cunemarra district. The brownstone band lies under 
them, and that upon mica slate unconformably, as already stated. 'No 
evidence can be clearer, and it is only here it is indisputable. In the 
five other localities of the district, the rock immediately under the fossUi- 
ferous band is not visible. Those five localities are Tonlegee, Coolin, 
Ardaun, Cappacorcogue, and Shanballymore. These, perhaps, might be 
disputed as belonging to one or more higher zones in the system than the 
eight localities just described; but the exact resemblance of every one of 
them, -in lithological character and in fossils, to one or other of those de- 
scribed, makes it appear that it is most unlikely they belong to any 
higher zone. 

9. Tonlegee is about six miles west of Cong. This townland lies on 
the north-east flank of Benlevy, a mica slate mountain, 1375 feet high. 
There is no brownstone band visible, but a man can stand upon the 
junction of the mica slate and Graywacke, and see the mica slate in 
crumpled layers, and the Graywacke in even bedded strata, lying level 
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against it. Those level beds are but short, they are. soon broken off, as 
if the valley eastward had sunk down — or if Benlevy had been elevated, 
and thrust up through the newer strata, bringing up those stumps of the 
strata in their original position with respect to tiie mica slate. The 
most beautiful specimens of Bellerophon trilohatus were got in those 
Graywacke flags, which, on account of the absence of the brown band, I 
cannot say are at the very bottom, for the brownstone is the great zone 
of reference after all. The fossils obtained here are :-^ 



CyphflspiB megalope. 
Encrinurus punctatus. 
Fhacops subleevis. 
Atrypa hemispherica. 
Orthiis calligramma. 

„ elegantula. 
Ehynchonella serrata. 
Strophomena compressa. 

„ depressa. 

Anodontopsis bidla. 
Ctenodonta obliqua. 

„ subcylindrica. 

Nucula grandseva. 
semisulcata. 



Holopella gregaria. 

„ plana. 
Murchisonia articulata. 

„ inflata. 

Flatyschisma hehcites. 
Kaphistoma eUiptica. 
Trochonema trochleatus. 
Trochus multitorquatus. 
Turbo tritorquatus. 
Orthoceras semipartitum. 
BeUerophon carinatus. 
expansus. 
trilobatuB. 



>> 



10. Coohn is four and a half miles west of Cong. Coohn Lough 
lies in the bottom of an area which is basin-shaped on three sides, tibie 
north, the west, and the south. It stands at 535 feet above sea level. 
The edge of the basin on the north adjoining Boocaun rises to 872 feet, 
on the west to about 800 feet, and on the south the Graywacke, with its 
fossils, is found resting on the side of Benlevy at about 1000 feet above 
sea level. On the east there is a low passage where the waters from the 
lake make their exit, and flow on into Lough Mask. I saw no brown- 
stone in this townland, and the beds containing the Atrypa hemispherica 
were not foimd in it either. Indeed, there is very little rock visible in 
it. The stream which flows into Lough Coolin from the west is the 
only place I know in it for fossils. Those obtained here are : — 



Favosites cristata. 

„ multipora. 
Halysites catenularius. 
Heholites interstinctus. 
lUsenus Bowmanni. 



Atrypa orbicularis. 
„ reticularis. 
Leptaena quinquecostata. 
Fentamerus globosus. 
Orthoceras ibex. 



11. Ardaun is a fossiliferous locality. It is on the north shore of 
Lough Corrib, and three miles south-west of Cong. The rocks are some- 
thing like those at Kilbride, slaty and brittie, and contain corals. There 
are a few himmiocks of rock near the west boundary, in which fossils 
occur, and there is a by-road leading eastward through the two villages 
of Ardaun west and east. In this by-road may be seen thin layers of 
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rock on their edges, laid bare and fbil of IbflBiLi. The fiMsfls I fyaad 



Cystiphylliim cylindiiconL 
C^fltiphylhim SiluiieoBe. 
FaTodtes Gothlandica. 
FaTodtes mnldpora. 
Goniophylliiin pyramidale. 
Halysiles catemdatiiB. 
Omphyma torbinatnin. 
Petraia ax^zae, 
Stenopora fibrosa. 
Ptilodidya dichotoma. 
Cyphaspia m^;alops. 
F^crinnniB punctatas. 
Fhaoopa sublsevis. 



SpiiorbiB LewiidL 
Atiypa hemispherica. 
Leptaena tzansverBalis. 
Lingula LewifiiL 
Orthia altemata. 
Shynchonella nucula. 
Spirifer plicateUna. 
8troph(»nena depreaaa. 
Goniatltes C3rmlMe£bnni8. 
Orthonota rotondata. 

Fleoroihynchiia pristiB. 
Orthooeras sabgregarinm. 



12. Cappacorcoge, a foasil locality, is also on the north shore of 
Loug^ Gorrib, and one mile from Gong. The gray, tough, calcareous 
grit is yiedble at the water's edge on the shore, teeming with Atiypa 
hemispherica. Allowing three of those little forailB to occupy an inch, 
in every direction a cubic foot of the rock would yield 46,656 fossils ; 
but I would say they are even more numerous, for a cubic inch contains 
more than twenty-seven of them. If the brown band exist here, it is 
some distance out in the lough. The fossils found here are : — 



Favosites alveolaris. 
Tentaculites AngHcus. 
Beyrichia Klodeni. 
Cyphaspis megalops. 
Fhacops Bublsevis. 
Atrypa hemispherica. 

„ orbicularis. 
Bhynchonella serrata. 



Fentamerus oblongus. 
Strophomena compressa. 
EuomphaluB subcarinatus. 
Miochisoma dngulata. 
Trochonema trochleatus. 
Tr»chus multitorquatus. 
Bellerophon trilobatus. 



13. Shanballymore and New Village form one locality. It is two and 
a half miles north-west of Oughterard, on the road-side. There are many 
hummocks of rock on the west side of this road, in New Village, through 
the tillage lands, which have the usual abundance of Atrypa hemisphe- 
rica, in the same kind of stone. I should state that this place is five 
miles south of Ardaun, and detached. The rock on the south of this 
little district is granite, on the west, mica slate, but I could not ascertain 
whether the brownstone exists along the edge of this mica slate or not, 
under the fossiliferous rock. The junction is obscure. The fossils ob- 
tained here are : — 



Spirorbis Lewisii. 
Atrypa cuneata. 
Atiypa hemispherica. 
Lingula Lewisii. 



Orthis flabellulum. 
Ehynchonella sexcostata. 
EcculLomphalus Bucklandi. 
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14. Uggool, in the county of Mayo, is six miles north-west of BaUagh- 
aderreen. Although detached, I join this into the Cunemarra district, 
because it is but small, the fossiliferous part being only about four miles 
long in a north-west direction, and about one mile wide. This locality 
is daty and calcareous, and contains corals, trilobites, and shells, similar 
to those of Kilbride and Ardaun. The fossils got at Uggool are : — 



Brontes laticauda. 
Calymene brevicapitata. 
Encrinurus punctatus. 
Proetus latifrons. 
Atrypa aspera. 

„ reticularis. 
Orthis calligramma. 

„ undata. 
Strophomena corrugata. 
„ depressa. 

Murchisonia sulcata. 
Baphistoma elliptica. 
BeUerophon diktati^s. 



Alveolites Bechei. 
Arachnophyllum typus. 
Cyathophyllum flexuosum. 
Favosites cristata. 

,, Gothlandica. 

„ megastoma. 
. Halysites catenularius. 
HelioHtes interstinctus. 

„ megastoma. 

„ petallifDrmis. 
Labechia conferta. 
Omphyma turbinatum. 
Stenopora fibrosa. 
Stromatopora concentrica. 

The TJggool district is connected with the west end of the Curlew 
Mountains, a long narrow ridge of brownstone, which extends from this 
place eastward to Xeadue, a distance of thirty miles. It is about five 
miles wide, and reaches an elevation of 822 feet. The section of the 
strata, a Httle to the west of a line between Boyle and BalUnafad, shows 
the rocks on the south side of the ridge dipping at a low angle to the 
north of about 10°. On the top of the mountain there is a kind of anti- 
clinal curve, by which the dip is changed, or rather increased, on the 
north, so as to plunge into the earth at an angle of about 70° under the 
carboniferous limestone, which borders it on that side the whole way. 
Where the SHgo and Boyle road crosses the ridge, near Grarrow, there 
are protrusions of porphyry of a brown colour. No attempt at the thick- 
ness of the brownstone here can be made, for the bottom of it is not 
visible. 

The fossiliferpus rocks at Uggool consists of gray grits, impure lime- 
stones, and gray slate, which abound with fossils, both corals and shells, 
as enumerated. They are got in some hummocks of rock to the east 
of the road, and to the west of it the fossils are in the bottom of a cut 
that was made in the rock to conduct the water away below the bridge, 
as weU as to make a trial for limestone, which is proved to be too im- 
pure for burning into lime. The relative position of the fossiliferous 
rocks here cannot be ascertained. There is brown porphyry on the 
south side of it, also porphyry to the north in the mountain of Mul- 
laghanoe, and the locality is low, and much covered with drift. 
Similarly with the Tyrone district, the carboniferous rocks at Ballagha- 
derreen and Boyle dip at a low angle to the south, and He, therefore, 
imconformably on the brownstone of the Curlew Mountains. 
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From the foregoing observations it will be seen tbat, by means of 
the brownstone, the fossiliferous zone, which Hes immediately over it, 
is recognisable in eight different localities, as the one zone in Cune- 
marra, and by looking over the list of fossils got at each place the fol- 
lowing conclusions are deducible: — 

1. That in the same fossiliferous zone a colony of fossils of one kind 
may prevail in one locality, and another group in another. Of the 
fossils got in the eight localities just alluded to, no two are strictly 
alike. 

2. That there is no rule that declares that a few species prevail in 
any one zone for more than a short distance, say three or four miles, 
but the recurrence of a colony again in another locality of the zone is 
frequent, at ten or fifteen miles distant. 

The Cunemarra district is remarkable for the varieties in type of 
the rocks, as well as of the fossils, in a few miles of distance in the 
same zone. The Bunowen locality, with its massive layers of con- 
glomerate and the Atrypa hemispheriea in millions, in other layers be- 
tween them, has not an exact equivalent anywhere else. There are no 
corals here, no Crinoids, no Gasteropods. Kilbride, like Bunowen, rests 
on the brownstone band, but is imlike it in other circumstances. There 
are no thick baads of conglomerate, but a great abundance of corals, 
though not many species, and there are plenty of Brachiopods in the 
brittle, slaty rock. 

Again, at Boocaun the brownstone is still persistent as a base resting 
on mica slate, but the conglomerate bands are not there. The rock 
resembles that at Bunowen, and though only two miles from Kilbride, 
the lithological character of the rocks of the two is very different, one 
being a brittle, calcareous slate, as just stated ; the Boocaun rock is a 
very hard, tough, calcareous grit. In fossils, too, they differ. I never 
got a coral at Boocaun, but Brachiopods are abundant enough, and 
Gasteropods peculiar and plentiful. Glencraff rather partakes of the 
character of Kilbride in t^e rock ; Munterowen much the same. Maume 
is more like Bunowen or Boocaun, a gray, hard, calcareous rock. Those 
are the localities, chiefly on the brownstone base. For the others, 
Ardaun resembles Kilbride in its rocks, and pretty nearly in fossils too. 
Cappacorcogue is the exact equivalent of Bunowen in fossils and in the 
stony character of the rocks, though they are fifteen miles asunder. 
The base is in Lough Corrib, and if there be brownstone or conglomerates, 
they are under water. Shanball3rmore, near Oughterard, in rocks and 
in fossils is the same as Cappacorcogue, though ^^e miles south of it, 
and detached by the Lough. Tullyconnor differs from all of them : the 
rock is a very hard, blackish schist; it contains some corals, bivalves, 
Gasteropods, and Cqphalopods. From the dip of the rocks, this place ap- 
pears to lie in a zone higher than that at Bunowen, or, at least, the upper 
part of the same zone. 

The whole number of fossils found in the Cunemarra district is 134. 

Igneous Rocks. — 1. There is a protrusion of granite near Oughterard, 
on the S. E. side of the Shanballymore locality, which appears to have 
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come up between the Graywacke and the Old Bed Sandstona 2. There 
is a protrusion of coarsely crystalline porphyry, of a brown colour, in Kil- 
bride, at the north side of the brownstone band ; but this porphyry is under 
it^ as already stated, and, ther^ore, does not break off the sequence above it. 
Besides the Kilbride porphyry, and the two porphyry dykes which trend 
away eastward from Bundorragha, through Lettereeragh, already adverted 
to, there are other dykes of tins substance in the distnct. Takmg a boat 
from Leenane, and rowing down the harbour, about a mile west of the 
village of Bimdorragha, there is seen a series of five or six large porphyry 
dykes in the coast cliffs, which are from 50 to 100 feet high. Those 
dykes are from two to seven yards in thickness, some of them more. As 
a general rule, they lie parallel to the bedding of the gray grit and slate 
in which they occur, and have a northern dip with them of 50" to 60" ; but 
they are not contemporaneous : they do not always lie exactly in the bed- 
ding of the. rock, but occasionally break in a little upon it here and there, 
so as to show broken edges. 

GDuming eastward from Delphi, through Glenummera, th^re is a por- 
phyry dyke, about 50 feet thick, in the steep hill to the south of the river. 
The outcrop of this dyke is nearly level, and it appears to have a dip 
southwards into the mountain of about 20°. 

3. At Uggool, near BaUaghaderreen, a purple slaty porphyry lies to 
the south, adjoining the fos&oliferous district there, and a flesh-coloured 
porphyry occurs in the top of Mullaghanoe Mountain, to the north of it ; 
but the rocks which lie in immediate contact with the fossUiferous band 
cannot be seen. On the north side of the Tyrone district there is a gra- 
nite protrusion, of which I shall say more when I come to describe that 
locality. From my experience, I believe that protrusions of granite or of 
porphyry are evidence generally of disturbances which occuri^ since the 
deposition of the older sedimentary rocks, and any zone, lying on such 
protrusion, might be of any age, from quartz rock to coralline crag. 

The Poheboy Disteict. — The Graywacke district of Tyrone and Fer- 
managh, as I interpret it, extends from near the little town of Pomeroy, on 
the N. E., to lisbeUaw, on the 8. "W., a distance of forty miles, by about ten 
miles wide, in a S. E. direction, between Omagh audBallygawley. The 
chief part of this area is occupied by brownstone, a brown grit rock, with 
brown and red shale interstratified through the greater part of it. The junc- 
tions with other rocks round it are ralher obscure, being much covered 
with drift. The rocks which bound this district on the N. W. side are the 
mica slate of Dooish Mountain towards the S. W., and the metamorphic 
rocks and granite of Cregganconroe towards the N. E. Towards Lough 
Erne, on the west side, are limestone and shale of the carboniferous for- 
mation, and on the 8. E. the carboniferous series cover up the outcrop of 
the brown beds from Lisbellaw, by Ballygawley, to Cookstown, a dis- 
tance of about forty-five miles. 

There is not much variety in the aspect of the brownstone within the 
area just defined. There is at the N. W. comer of it, near lisnarrick, a 
remarkable conglomerate, composed of rounded pebbles of brown quartz 
rock, mostly fi^ two to five inches in diameter. Those pebbles, when 
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broken into thin chipB, are tranBlncent at the edges. The whole mass is 
similar to the conglomerate bands at Bonowen, near Killary Harbour, in 
Cunemarra. This conglomerate is in contact with the brownstone adjacent 
on the S. £., and with carboniferons limestone on the N. W. 

At lisbellaw, on the S. W. comer, there is a conglomerate also, but 
different in character from that at lisnarrick : it is much coarser ; the 
well-rotmded pebbles of brown qnartz rock often attain a diameter of 
twelve or fifteen inches, and are connected by a gray, sandy paste. The 
chnrch is bnilt upon a rough hummock of this, which is quarried for the 
roads, and the village stands, on the slope of the hill, on the same rock. 
This conglomeritio band of Gfraywacke must be pretty low down, as there 
is a considerable accumulation of gray slatyand schistose beds lying over 
it to the north, where it is surmounted conformably by the brownstone 
beds, half a mile to the north of the villaga This slate and schist yielded 
many of the Orthoceratites and a fe^ Graptolites described by General 
Portlock. All the Graywacke rocks near Lisbellaw, both brown and gray, 
dip to the north at about 20^, and all the carboni£irous rocks, which come 
in a little to the south of it, dip to the south-east, at about the same 
angle. Portlock in his section shows those opposite dips as a continued 
anticlinal convolution in the same series. But two distinct geological 
formations meet here, and the beds of the different rocks dip in opposite 
directions, the upper covering up the lower unconformably ; and this is 
the case on the S. E. side of the district, by the valley of Glogher, for 
miles. 

There are many beds of conglomerate visible low down in the 
brownstone in the vicinity of Ballygawley : one in a ravine, a mile to 
the north of it at Millix. 

A mile south-east of Pomeroy, in the bed of a stream at Shanmaghiyy 
and, apparency, at the base of the brownstone, there is a conglomerate, 
which is different from either of those just described, inasmuch as a 
portion of its pebbles are of red granite, like that which occurs four 
miles north of the place at Bardahessiagh. 

The brownstone of Tyrone, though generally of a brown colour, is 
not uniformly so. On the southern border, near Clogher, there are 
gray and green grits interstratified with the brown, dl dipping con- 
formably to the north-west.' In the low groimd about Ttillick and 
Fintona there is much soft, red shale at the surface, but the rock is 
seldom seen, the coimtry being thickly covered with drift. 

In the high land; to the east of Sixmilecross, there are beds of red 
limestone, from one to three feet thick in the brownstone, some of which 
are quarried for economic use. Those bands appear to me to represent 
the Gomstones of Hertfordshire and Brecknock, and indeed the rocks of 
the brown district, both grits and shales are very similar in Hthological 
character, and in colour to those of the country about Brecknock. 
There is a fdrther similarity in the brown beds lying conformably on 
the fossiliferous rock at Lisbellaw, and, as I beUeve, at Pomeroy also, 
and a third point similar in the great volume of the thickness, that in 
Hertfordshire being said to be 8000 feet ,* this, in a section near the 
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road from dogher to Fintona, where the rock dips for two miles north- 
west at an ayerage angle of 40^, gives a thickness of ai>out 7000 feet. 

Another feature common to Brecknock and Tyrone is, that in both 
places, the shales are soft and laminated in the grits, and show no 
deayage lines. This condition of the shale, however, usually occurs 
where the beds lie level or dip at a small angle. When they are highly 
inclined, the slaty beds are hard, and the cleavage very apparent. 

The Old Eed Sandstone of the Carboniibrous series, and the so-called 
Old Bed Sandstone of Hertfordshire, are not equivalents. They are two 
different things. In fact, the Old Eed Sandstone overlies the brownstone 
unconformably in the valley of Clogher, and all along the south-east 
boundary of tike brownstone, as already stated. 

Protrusions of porphyry sometimes occur in the brown rocks, and, 
what is remarkable, the proph3rry itseKis very much of the same colour 
as the adjacent stratified brownstone. One of those is seen at Aultmore, 
four miles south of Pomeroy ; another at Millix, two miles north-east of 
Ballygawley. There are ^greenstone dykes in it also. The church at 
Irvinestown is built on one of those, and it can be traced through the 
countiy for eight miles to the south-east from this. This dyke is above 
twenty yards in breadth. There are traces of another running from 
Fintona north-west, and of one miming fcom Clogher to the nordi-west 
also. One exists to the south of DboiisOk Mountain, and this is traceable 
at intervals eastwards, between the mica slate and the brownstone, to 
Tamlaght, a mile from Omagh, where it shows itself in a considerable 
protrusion. 

Prom under this brownstone there rises up the fossiliferous district 
at Pomeroy, and another fossiliferous district at Lisbellaw. Those have 
been so ably handled by General Portlock, that I have but Httle to add. 
I shall merely give a rapid sketch, directing attention to a few points 
he hafl only partially noticed. 

The fosnliferous district at Pomeroy assumes the form of a rude 
equilateral triangle. On the north, one side of this lies along, joining the 
granite and metamorphic rocks, and this, frt)m Tremoge on the west to 
Mullynure on the east, is about four miles ; the other two sides converge 
on the south at Shanmaghry ; from the curving inwards of the boundarjr 
on the west, however, tike area is under seven square miles. 
• The district is remarkable for the prevalence of sandstone or grit 
and schistose rocks, and the absence of pure limestone. In reviewing 
fossiliferous district!} generally in Ireland, and in England too, so far as 
I know it, it appears to me that the mineral substance in which fossils 
are embedded has much influence on the genera and species, perhaps as 
much as the actual superposition, but more of this hereafter. 

The fossiliferous zone of Pomeroy rests on the flank of a high, nar- 
row-crested ridge of granite, with metamorphic and homblendic rocks, 
which boimd it on the north, called Cregganconroe, and which separates 
it from the mica slate country to the north-west in Tyrone and Deny. 
This ridge extends in a south-west direction from Slieve G^allion to 
Termonmaguirk, a distance of fourteen miles. At Limehill, on the 
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west, black graptolite slate rests on the granitel At Bardahessiagh, od 
the east, that rock supports gray sandy flags and schists. This yaiiety 
shows ihat the rocks in contact with the granite do not belong to one 
group, and that, most probably, either of those bands visible at the sor- 
face is not the lower one of the formation, as might be expected in the 
junction with granite, an igneous rock. In fact, l£e lower groups appear 
to be buried in the depths, and not yisible. 

Where the sedimentary rocks are in contact with granite, they 
show no signs but that of induration. The mass of the beds dip south, 
at an angle of about 30°, but the dip is not uniform ; it is sometimes as 
high as 60°. Since the bottom cannot be seen, it is yain to speculate 
on the thickness, or to attempt to determine, in the vicinity of the 
granite, to what zone of the Oraywacke this fossiliferous band belongs. 
The succession does not appear to be regular, nor are the groups of beds 
traceable for any great distaace on the strike. On the contrary, there 
are indications of lines of disturbance runnii]|; north and south, elevat- 
ing or depressing certain blocks of rock between them, throwing mi- 
neral masses of very different composition into the same strike. 

As the rocks of Pomeroy dip southward, they are covered by other 
rocks at Shanmaghry, which are concealed on the outcrop by drift, 
with bog and heath ; and we know not What they are, until at a mile 
farther south to the dip the brownstone is well developed on the high 
ground towards Aultmore, and in some ravines along the top of ti^e 
dope, where they all dip away to thp south-west at a low angle. A 
geologist regrets that he cannot see what those concealed rocks are, at 
or near the upper part of the fossiliferous group. The last rock seen in 
the suc(!ession in the valley is the conglomerate in the stream at Shan- 
maghry, already described. This conglomerate I suppose to be the 
base 01 the brownstone, but, from the rocks over it being concealed, as 
just stated, there is no certainty that this is the case. 

The Pomeroy district,, from its fossils only, has been called a lower 
Silurian district. As just stated, adjoining a great igneous protrusion, 
we cannot be certain whether the rocks we see in contact with it at 
the surface are the lowest rocks of the formation or not. In this dis- 
trict it appears, physically, for another reason, that they are not In 
Hertfordshire the brownstoDC, or, as it has been called by the £nglish 
geologists. Old Red Sandstone, is the uppermost of the Silurian rocks, or^ 
in other words, it overlies them all conformably where the sequence is 
complete. If my views be correct, that the Tyrone brownstone is the 
equivalent of it, it follows that the next fossiliferous zone immediately 
below is the upper fossiliferous zone of the Ghraywacke, both in Hert- 
fordshire and Tyrone. 

If the Pomeroy group be "the lower Silurian," there must have 
been an upper (if such ever existed) above the brownstone somewhere, 
which in after times must have been totally swept away, as- there is 
not a trace remaining of any such band over it in the forty miles from 
Pomeroy to Lisbellaw, any more than there is in Hertfordshire. 

According to these views, Ludlow and Pomeroy would both belong 
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to the upper Silurian groups, a thing totally at yariance with the 
present received notions ; but more of this hereafter. 

Of small tracts, differing in mineral character, there are four in the 
Pomeroy district. The first, lying in contact with the granite on the 
north-west, is the Limehill black schists, containing Graptolites. The 
second, also in contact with the granite on the north-east, consists of 
the course, micaceous, flaggy, gray sandstone at Bardahessiagh. About 
the middle of the tract, north of the old slate quarry, it yields a yariety 
of Orthides and Trilobites. The third, at Timaskea, yields abundance 
of Trilobites in the coarse slaty schists on the west bank of the riyer, 
and in the bed of the riyer, where I worked up to my knees in water 
part of a day, are yery fine-grained, dark gray, silky schists, which con- 
tain the most beautiful specimens of l^inucleus. The fourth is at 
KQley on the south-west, half a mile from the village of Pomeroy ; 
there is a light brown sandstone abounding in Brachiopoda, near tibie. 
little mill, and in the pasture hill immediately to the west of it. The 
whole number of fossils found in the Tyrone or Pomeroy district is 167. 

It may be interesting to state that at Limehill, about two miles 
north-east of Pomeroy, there is a calcareous granite. On trial t found 
this to contain 12 per cent, of lime. It has been burned for agricul- 
tural use. From tiiis circumstance the place took its name. The story 
of the discovery of the calcareous nature of the granite, as handed 
down by tradition, is curious. Some shepherds in former times were 
herding on the moimtain, and, the distance being far, they took oaten 
cake and milk with them in the morning for dinner. Not relishing a 
cold dinner, they heated some of the stones in their fire, and, when hot, 
dropped them into their wooden vessels. The hot granite slackened at 
once in the milk, and hence the discovery. 

The Kildake and Dublin Distbict. — The fossiliferous locality near 
KQdare is two miles north of the town of Kildare. It forms a ridge of 
high ground, stretching in a north-east and south-west direction. 
About the middle of this ridge is Gahiranearla, or the Earl's Chair, a 
name which carries with it some traditional associations. This is a 
limestone rock, which stands at 600 feet above the sea, and makes a pro- 
minent feature in the landscape. The limestone is of a light gray 
colour, and fossiliferous. It has a dip to the south-east, and its strike 
is to the south-west, but dip and stnke are of little use in this ridge. 
They are not persistent. The next hill to the east in the range is 
Grange Hill, a greenstone protrusion, and the Hill of Allen, still frirther 
east, is greenstone also. 

The limestone of the Chair of Kildare is fertile in Trilobites and 
Gkwteropods. It rests on a dark gray, hard schist, which abounds in 
Brachiopods. C6rals are scarce, but the stems of Crinoids are in great 
abundance in a new fence, which runs north-west from Dolan's farm- 
house, for a field or two, in a red calcareous slate. 

The whole ridge of hills, at the Chair of Kildare, bears evidence of 
having been tilted up on the east side of a fault, the line of which 
points to the north-east. It is remarkable that at Portrane, on the 
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Dublin coast, the Siliman rooks appear to be thrown up in a similar 
way, from the carboniferous rocks lying to the north-west. Here there 
is a greenstone dyke protruded between the Graywacke and Carboni- 
ferous rocks. The Fortrane dyke corresponds in direction with the 
feult on the north-west side of the Ohair of Eildare ridge. This sug* 
gests the idea that the two may be a part of the same zone, and thrown 
up by the same disruption. 

Portram Distriet — ^Portane is on the coast of Dublin, about nine 
miles north of the city. This district is small, being about one and a half 
miles from north to south, and perhaps a quarter of a mile average 
width. As just stated, it has a greenstone dyke on the north between 
it and the Old Red Sandstone conglomerate, the base of the carboniferous 
system, which is in contact with it on the north side. It has green- 
stone, forming a group of hummocks on the south, near one of the Mar- 
tello towers. 

At Fortrane is limestone, but of a darker gray colour than that at 
the Chair of Kildare. It occurs in certain parts in thin beds, inter- 
stratified with black shale. At the south end is greenish slate. On 
the west side the Old Bed Sandstone covers the lower rocks. 

The fossils got here are Salpsites eaUnulariuB, Saretnula orgamim^ 
Orthis StmanUmUy 0. eUgantula, Strophomena depresBa, Cyhele ver- 
rueoaa, and many others. 

Lambay Island, opposite to Fortrane, is a great protrusion of green- 
stone, with many porphyritic varieties, caught up in or resting on the 
greenstone. On the shore are some fossiliferous beds, in Camoon Bay, 
in Talbot Bay, and on the south-east side at a place called the Lime- 
kiln. There is also a small trough of Old Bed Sandstone at the north- 
west angle of the island, lying on blackish bituminous shales. The 
chief of the fossils found here are FavoHtea Gothlandiea, Lichag Hib&r- 
nica, Orthu oalUfframma, Orthis StmantensiSf &c. 

On the shore between Skerries and Balbriggan, Graptolites occur in 
the gray slate, opposite to Hampden demesne. Half a mile south-east 
of Balbriggan, at Isaac's Bower, Leptana serieM was got in a light 
gray limestone, in a calcareous bed, associated with greenstone hum- 
mocks. To the north of Balbriggan, on the shore, some species of 
fossils have also been found. 

A high ridge, called Bellewstown, extends westwards from Balscad- 
den to Duleek. This hill is chiefly slate, with protrusions of greenstone. 
The slates have yielded fossils, Orthis eaUgramma, and others. 

Near Slaue, in the county of Meath, Graptolites have been found in 
the Commons of Slane. At Qrangegeeth, three miles north of Slane, 
there are found in hard, altered rock, Orthis ecdligrammay 0, eleganttda, 
PUurorhynehus, pristis, CyleU verrucosa, 8trcphomsna eorrugata, &c, fto. 

I have thus put those few localities on the northern borders of the 
county of Dublin into the Kildare and Dublin district. They are too 
small to be made a separate district. In no part of either Eildare 
or Dublin has any bottom or any summit been discovered. I cannot 
tell, as in Galway, to what zone of the Graywacke these localities be- 
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long. The whole number of fossils found in the Elldare and Dublin 
district is 90. 

Wicklow, Wexford, and Waterfard, — ^This, the south-east district of 
Ireland, occupies parts of the counties of Wicklow, Wexford, and Wa- 
terford. It extends from the mountain of Garrick,' near Eathdrum, on 
the north, to the Bonmahon Mines, on the south, 75 miles, and occupies 
an average breadth, exclusive of the marl, of 14 miles, making in aU 
about 1050 square miles. There are many fossiliferous locdities in it. 
In Wicklow, tiie vicinity of Eathdrum has a few such places. In Wex- 
ford are the neighbourhoods of Gtorej, Enniscorthy, and Taghmon ; and 
Waterford has Tramore and Bonmahon. 

Nowhere in this extensive district is there any base of the fossilifer- 
ous groups visible, as is the case in Cunemarra ; and in this respect it 
resembles the Eildare and Dublin district. The zone, therefore, of the 
Graywacke system, to which any locality here belongs, is quite unknown 
by physical means. It may not be amiss, however, to state, that most 
of Ihe fossiliferous localitieB are in the vicinity of protruded rocks, such 
as greenstone, yellow felspathio rock, porphyry, or some such. As 
those protruded rocks, no doubt, were forced up from a great depth, and 
tore up and brought with them many blocks of the stratified rocks in 
their passage upward, it is fair to infer that the fossiliferous rocks lay 
deep in the sedimentary system ; and that many of the blocks of rock 
containing fossils, now in contact with greenstone or felspathic rocks at 
the surface, were brought up from great depths ; and most probable, 
therefore, that all those fossils belong to the lowest and oldest beds of 
the Graywacke system. 

I cannot, perhaps, do better than give a list of the fossiliferous lo- 
calities of the whole district, so far as I know them, pointing out in each 
case the bearing and distance of every locality frx>m the nearest town. 
The following is an alphabetical list of townlands where fossils have 
been found in Wicklow, Wexford, and Waterford : — 

Fossiliferous Localities in Waterford, — ^Ballydowan East is five miles 
south of Kilmacthomas. The rocks on the coast, in Ballydowan Bay, 
yield fossils. 

Ballydowan West is five nfiles south of Kilmacthomas. There is a 
good locality for fossils on the shore on the west side of the bay. 

Ballynasissala is two miles south-east of Kilmacthomas. llie fossi- 
liferous locality here is in gray slate, five chains east of where a shaft 
was sunk for mining, and between two mill-streams on the west side of 
the townland. 

Ballynattin is one mile north-east of Tramore, ten chains east of the 
Waterford road, on a by-roadside which leads eastward by the shore. 

Gaher is two miles south-west of Tramore. The south coast, near 
Garrarus strand, affords a good locality. It is about five chains or 
twenty perches from the west boundary. 

Dunabrattan is seven miles west of Tramore, on the shore. This is 
one of the finest localities in the county for Trilobites, Gkwteropoda, 



274 JOUBNAL OF THS GEOLOOICAL SOCIETY OF DUBLIK. 

Brachiopoda, and Goralfi. The locality is at both sides of Dtmabrattan 
Head. 

Gibbet Hill, on the west of the city of Waterford, has black slate on 
the river bank, which affords Graptolites. 

Kilmacthomas is a Tillage fourteen miles west of Waterford, on the 
way to Dnngarvan. A cutting on the side of a new road made to the 
north of the town affords some fossils. 

Knockmahon is five miles south-east of KQmacthomas. This is in 
the vicinity of the mines. The rocks on the shore are nearly all fossili- 
ferous, and a good deal of the stuff raised in sinking the mining shafts. 

Newtown is on the coast, south of Tramore. The rocks are mostly 
thin bands of gray limestone, interstratified with slaty-brown, decom- 
posing layers. Those layers yield many kinds of fossils. 

Newtown Head, on the shore of Waterford Harbour, is seven miles 
south-east of the city of Waterford. Ampyx mammillatm and other Tri- 
lobites are got here in a hard rock, very much resembling a greenstone. 

Fickardstown is one and a half miles north-east of Tramore. The 
same band that passes southward under Tramore, and along the coast a 
mile to the south of it, occurs here, and contains the same fossils as at 
Newtown, which also forms a part of this band. The stone walls and 
ditches hereabouts would afford good help to fill a museum. 

QuiUia is two miles north-east of Tramore ; is a very good fossil 
locality; there are beds of limestone interstratified with argillaceous 
and ironshot slates, which afford good Trilobites and other fossils. 

Tramore West is on the same fossiHferous band as Fickardstown. 
There is a good nest of fossils on the shore opposite the church. 

Westown is one mile south of Tramore. The same band of limestone 
that is seen at Newtown is here also. It runs through several town- 
lands on the west side of the Tramore strand. 

Fosdl Localities in Wexford, — ^Balcarrig TTill is six miles south-west 
of Gorey. The fossiliferous locality here is near a cross-road which leads 
to Cross Fottle, and the fossils are got on the north side of the road. 

Ballybro is ten miles south-east of Wexford. There is a fossiliferous 
locality a mile to the north of the village of Tagoat. 

Ballinatray Lower is three miles south-east of Gorey. To the south of 
the river there is a calcareous slaty band, which is very fossiliferous. It 
stretches nearly parallel to the line of the river, both to the east and west 
of the bridge. Again, in the south end of the townland, there is a band 
of light-gray limestone, from ten to fifteen feet thick, which crosses the 
Eiver Chapel. There are marks of fossils in this limestone, but it is 
very close-grained, and it is extremely difficult to get them out. 

Ballydaniel is six miles south-west of Gt>rey, and a mile north-east 
of Camolin. On the east side of the coach- road, at the edge of a green- 
stone protrusion, the fossils are got. 

Ballygarvan is seven miles south-east of New Koss. Some rocks on 
the soutii side of Ballygarvan Bridge yield fossils. It is a good locality 
for Trilobites and Ort^es. 
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Ballykale is two miles south of Gk)rey, on the east side of the road. 
The locality is nearly surrounded hy a felspathic protrusion of yellow 
rock, such as is frequent thereabouts. 

Ballyminaun Hill is two miles and a half south-west of Gorey. 
There is a fossiliferous locality a quarter of a mile north of the cross- 
roads, on the road-side, at the edge of a greenstone protrusion. 

Ballymoney Lower is on the sea coast, three miles east of Gbrey. 
There are many beds of limestone, which are interstratified with slates 
and grits, all dipping at a steep angle^ which are fossiliferous. Graptolites 
occur here. 

Carrickada^an is six miles east of New Boss, on the Wexford road- 
side. The fossiliferous locality is about 100 yards south of the village. 
A calcareous grit occurs here on the road-side, Ml of fossils ; but the stone 
is yeiy tough, and it is hard to get out the fossils. The stones in the til- 
lage fields yield good specimens of GFasteropods and Orthides. lAohoH 
htxatua was got, Remopleuridea platyeeps, Ogygia Murehisonue, Sarpes 
Flanagani, Ampyx mammillatus, and other Trilobites ; aUsoJSohinoapherites 
granulatm. 

Carriganeagh is 2^ miles south of Gorey. The fossiliferous locality is 
a few perches south-west of the school-house, on the north bank of the 
river. 

Clogh is three miles south-west of Gorey. The fossil locality is a few 
perches east of the village, on the edge of an igneous protrusion. 

Clologe Upper is eight miles south-west of Gorey, and lj| miles south- 
west of Gamolin, on the east side of the Biver Bann. Trilobites and 
other fossils are got here on the west side of a greenstone protrusion. 

Goolnahinch is three miles south of Gorey. The locality is on the 
north side of the Owenavorragh Biver, close to BalHnatray Bridge, where 
the fossils are got. 

Courtown is two mUes south-east of Gorey. In cutting a deep drain, 
to lead water to the farm-ysod, bands of limestone were, quarried, which 
yielded fossils. They were found in the ferm-yard also. 

Duffcamck is three miles east of Gorey. The rocks on the sea-shore 
yield fossils. 

Frankfort is four miles south-east of Gbrey. Five chains north of 
the village, there is a good focality for fossils, and there is another, to the 
west of this, near the plantation which bounds BalHnclay lawn. 

Grahormack is seven miles south-east of Wexford, and the fossil lo- 
cality is a ftirlong norfh of Tagoat village. 

Kildermot is three miles east of Gorey. The townland lies on the 
south, at the foot of Tara Hill. This townland, Balljrmoney, Seafield, 
and Buffcarrick, all lie along the shore, and the rocks, for two miles, are 
fossiliferous, making a broad zone across the strike. There are beds of 
limestone, interstratified with slates, in which were got corals and other 
fossils. 

Newbawn is eight miles south-east of New Boss. The fossil locality 
lies to the east of Newbawn House, and on the road-side, near Gollop's 
Well. 
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276 JOUBKAL OP TEE GEOLOeiCAL SOCIETY OF BtTBLIK. 

Seafield is three miles south-east of Qtorej, There are (m the shore 
Hmestone bands which yield Euomphali, and some black slates which yield 
GraptolitesL 

Shelbaggan is four miles north-east of Arthurstown« In the north 
end of a subdivision of this townland, called Tinnaglogh, there is a black 
slate which contains myriads of DiplograpiUi prints. 

County of Wicklotp, — In Glasnarget, a quarter of a mile north of 
Rathdrum, there is a high slaty bank, near Bathdmm Bridge, on the east 
side of the river, which has yielded some specimens of Brachiopoda and 
corals. 

Slieyeroe, 14 mile north-east of Eathdmm, is a very good fossil loca- 
lity. At this place a lane leads to the south off the Dublin road : along 
this lane, for ten chains or more, is gray fossiliferous slate. Trinueleui 
ematui and other Tribolites are plentiM, and also Orthides. The rock, 
however, is not well exposed. I got fossils in slate, in the back of the 
road fence, and went outside into &e field, where I sunk an excavation, 
like a grave, down to the solid slate, and was weU repaid for the trou- 
ble. 

At Bray Head the rocks have been called Cambrian. Sir Boderick 
Murchison, on seeing this place, in 1851, said, *' It is the back-bone of 
Ireland." Whatever it may be, it contains forms like fine thread-like 
Fucoids, as if they grew from a centre outwards, the rays from a quarter 
to three-quQrters of an inch long. They appear closely matted in beds of 
gritty slate, of from, one to three inches in tluckness. This has been called 
Oldhamia radiata. It occurs in five or six localities along the shore, and 
above the railway. The chief locality is the Periwinkle Eock, about 
eighty yards south-east of the first railway bridge above Bray, between 
high and low water. This fossil has been found also at Greystones, three 
miles south-east of Bray Head, also in yellowish slates on the shore, half 
a mile south-east of Howth. Another species, Oldhamia antiqua, the first 
of the two discovered, occurs here, but it is very scarce : it is, however, 
very abundant in a yeUowish-gray slate on the top of Garrickmacreilly, 
a high hill on the north side of the road between Ashford and Bathdrum, 
where the slate is in apparent interstratification with thick, irregular ribs 
of quartz rock. Pieces of the slate are plentiful on the surface, and even 
spread out on the grass, frdl of this fos^ ; but, of course, by the use of 
a pick is the best way to get it : it is also found on the road-side, in a 
deep defile, which runs across this mountain about a mile south-west of 
Ashford. The whole number of fossils discovered in this district is 90 ; 
but it is only imperfectly examined. 

Dingle, — The fifth, which I shall caU the Dingle district, is in the 
county of Kerry. It occupies a great part of the Barony of Corkaguiny, 
which nearly coincides with the peninsula of Dingle. Its extent, fr*om 
Ferriter's Gove, on the west, to Bartregoum, on the east, is 21 miles, 
and from Brandon Head, on the north, to Bull's Head, on the south, is 
12 miles. In area it does not, however, on acooimt of some indentations 
in the outline, realize those full dimensions. It occupies about 200 
square miles. 
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This district has a range of coast of 60 miles, which for the most 
part consists of bold cliffs and uncommonly fine coast scenery. The 
rook is nearly all Graywacke, the great mass of it being greenish, gray, 
or brown, strong, hard grits, interstratified with greenish^ or gray, or red, 
or purple slates ; the grit constitutes three- fourths or more of the vo- 
lume of the rock. The general strike of the graywaoke rocks is 8. W., 
and the dip 8. E. 

Angular pieces of dark brown, fine-grained slate, two to three inches 
across, are fi^quently seen in the brown grits of lighter colour. Bounded 
pebbles of white vein quartz also are usual, in both the brown and green 
grit ; they ar^ common in the rocks on the coast, near the mouth of 
Dingle Harboor. I mention this fact, because I have heard it said 
that the rounded white pebbles were found nowherejbut in the Old 
Bed Sandstone, which forms the basal zone of the carboniferous system. 
Here they are in the Qraywacke. 

There are in those grits and slates occasionally bands of rock, and 
thick bands, too, highly fossUiferous, interstratified with groups of beds 
of grit which are not so. Their presence, and their fossil contents, are 
those points of character by which the lower rocks of the peninsula, as 
a mass, are known undeniably to be Graywacke. 

I think it convenient to begin a description of the Dingle district 
with a section on the west coast. There is a zone of brown, hard grit 
or brownstone, extending along this coast, from Sybil Point on the N., 
to Doon Point on the 8. From the Signal Tower ax^ross the strike of 
this brownstone rock, to the fossiliferous band at Ferriter's Cove, is 60 
chains, and this, with a dip of 65"* 8. £., gives a thickness of 3600 feet. 
This section is well exposed on the coast, but the bottom of it is not vi- 
sible, being under sea level. The geological position of this brownstone 
is fixed by its being apparently under and conformable with the band at 
Ferriter's Gove, which is fiill of the usual fossils of the Graywacke, 

This fact, of the brownstone lying apparently under the fossiliferous 
zone, I shall endeavour to explain presently. Ferriter's Cove is eight 
miles N. W., of Dingle; the rook there is generally of a gray colour, and 
composed of alternate beds of calcareous slate, and hard gray and some red 
grit. The strike, like that of the brownstone just described, is S. W., and 
the dip here 8. E., from sixty to seventy degrees. From Doon Point, its 
N.W. extremity, across tiie strike to Clogher on the 8. E., is about 4200 
feet wide on the surface, which, at an average dip of 65"*, gives a thickness 
of the fossiliferous band at Ferriter's Cove of 3800 feet. ' The above two 
items cannot be added together, as forming a part of the rocks in the 
section, as I shall show. 

From Clogher village on the "N, to Dunquin old church-yard on the 
8. is two miles. This part of the section in eeveral places yields the 
usual fossils of the district, but it is completely broken up by dislocation. 
There is a greenstone protrusion on the coast at Clogher Head, near the 
north end of this space, and a greenstone protrusion at the south bounds 
of Ferriter's quarter. In the ground between those two places, and for 
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half a mile inland, there is a great yariety in the rocks tiiai come into 
juxtaposition at the surface. Although the general sonthem dip is pre- 
served, the area appears to have heen hroken up into twenty or more blocks 
of rock, by faults which separate them. It is vain to attempt to calcu- 
late the thickness in these two miles of dislocated rocks with anything 
like accuracy. Two miles at an average southern dip of 45** would give 
a thickness of 7460 feet. From the ereenstone protrusions and the 
dislocations, there is reason to believe mat this calculated thickness of 
the fossil zone is too great, perhaps too uncertain, to be of use. 

From Dunquin old church-yard to Slea Head is two miles and four- 
fifths, and this distance, with an average dip of 60** S., gives a thickness of 
above 12,700 feet of green, gray, and brown grits, interstratified with 
green, gray, red» and purple slates, all lying conformably over the fos- 
sil zone at Dunquin, and forming part of the same system. This is 
seen in the coast section from Dunquin southwards, and corroborated 
in the interior, between Moimt Eagle and Slea Head. 

The Dunquin fossiliferous band appears to be of the same kind of 
stone, and to contain similar fossils, as the Ferriter's Cove zone. Be- 
tween those two places the lithological character of the rock is different, 
and so are some of the fossils. The JSalt/sites catentdarius is very scarce 
in the middle broken-up blocks, though plentiful both at Dunquin and 
Ferriter's Cove. Those two places might be considered either as the 
outcrop of a synclinal band, or the counterpart of an anticlinal, with 
modifications. 

I incline to the view of an anticlinal convolution, the axis lying in 
or near the line from Clogher Head, by the village of Tieravane and 
Dunurlin old church to the shore of Smerwick Harbour at Gortadoo. 
To the north of this line, I think there is an overthrow of the strata, for 
reasons I shall give presently. To the south of it, in the steep northern 
escarpment of Croaghmarhin mountain, the outcrop of the rock has a 
southern dip along the strike, for two miles east of that mountain. The 
strata in the escarpment were broken off by some disruption, and sepa- 
rated from the counterpart, with .which they were once continuous. 
This southern dip in Croaghmarhin soon falls into the strike and dip of 
the rocks south of Dunquin, in Mount Eagle, and from this the succession 
continues on regularly to the southern shore at Slea Head, as already 
stated, and there dips at a steep angle into* the Atlantic. 

The strata on the north side of the bay, at Ferriter's Cove, are com- 
posed of beds generally from three to twelve inches in thickness, alter- 
nately hard and soft. The hard beds are gray grit, with few fossils; 
the soft parts composed of beds, where the rock is sound, of perhaps half 
calcareous matter, being an impure argillaceous limestone. Those soft 
beds are worn by the action of the waves into rough grooves, and, what 
is most remarkable, they contain the fossil Halysites catemUarius in the 
greatest profusion. HaK the volume of the rock is composed of this 
fossil. Li 1843 I brought home a fiaxseed hogshead fuH. of such fossils 
as the place afforded, which yielded 123 species, new and old, as read by 
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Mr. M'Coy, and published in the Silurian FossilBof Ireland, deaoribed by 
him, and printed, through Sir B. Griffith, tihortly after. 

To show that there has been an overthrow of the strata on the North 
coast of the Dingle promontory, I offer the following evidence. At Sybil 
Head there is a zone of strong, coarse, red conglomerate, about 100 
feet thick, conaiBting of the bottom beds of the carboniferous syBtem, 
In this zone the beds dip N. "W. 70". The brown grit it reata on dips to 
the S. E. about 65°. Those two rocks are therefore unconformable, but 
they lie in their beds relatively as they were when the conglomerate waa 



a tepresenU the top of tbe cliff at Sybil Head ; ah, the band of Old R«d Sandstone 
CouglaauiTate, which dips 70° H. W., and reata on the Brownatone ; oe, the dip o[ the 
Browiueaae, S, E. 66° ; da/, a barizoDlal line ; ae, the anrftice of the ground. 

Add the dips on both sides of a, that is, 70 and 65 together, and take 
the sum fi^m 180; the remainder ia45°, the saigle bac. Now suppose the 
line ai horizontal, that is, in the position a/, as it was when the con- 
glomerate band ab was deposited. Since ah, ac, are relative in posi- 
tion, it is evident that when the line ab was horizontal, ac dipped 
45° to the north; it now Sipa to the south. From a conaideration of 
these circumstanceB it will be seen, that there must have been an over- 
throw of a block of the rock along the coast, which put the conglomerate, 
from being' horizontal, to have a dip 70° N. W., as it now stands, imd 
the brownatone, which dipped K. 45°, was capsized, taking a new dip 
of 65' south. 

This narrow zone at Sybil Head, which comprises only the oonglo- 
meritic, or lover beds of the Old Bed Sandstone, lines the coast Irom 
this to Brandon Head in a similar way, a distance of eleven miles, 
with about the same thickness of the rock lying unconformably on the 
brownatone beneath, and dipping into the ocean at a steep angle N. "W. 
There are several detached patches of the aame rock on summits and sides 
of hills in this promontory, of which I shall say more presently. The 
nearest one of those to Sybil Head is at Einard, on the coast, three miles 
8, E. of Dingle, and here the beds of it are level, lying unconformably 
on the upturned edges of the brownatone beds. This must be assumed 
as the position in which those beds were deposited, and still remain so. 
This f^t of the Old Bed Sandstone b^ds lying level at Einard, and 
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dipping 70® on the north coast, ft additional evidence of a great distur- 
bance having happened in the vicinity of Sybil Head. 

This overthrow most have taken place by a depression of the rocks 
outside the coast in the ocean, perhaps accompanied by an uplifting of 
the block at the south end. 

This movement appears to have extended from Brandon Head to 
Sybil Heady for the conglomerate band has the same N. W. dip the whole 
way, eleven miles, as just stated. The island of Inishtooskevt, six miles 
to sea, appears to have been affected by the same movement and in the 
same way, for the two rocks, their relative positions, dips, and strikes, 
are all similar ; and most probably also the rocks in the sea bottom, be- 
tween Inishtooskert and Sybil Head. Looking from Beenaman, near 
Brandon Head, south-westward, affords one of the finest of the many 
fine views of ocean, coast, and cliff, to be seen anywhere in the pro- 
montory. Standi]]^ on the conglomerate on this bold headland, the 
same band of rock at Sybil Point and at Inishtooskert can be seen in the 
same straight line, a distance of sixteen miles. 

I now turn to the condition of the rocks on the west coast, between 
Sybil Head and Slea Head, before the deposition of the carboniferous 
system. We have seen that the block of rock north of Ferritcr's Gove 
or rather to the north of Marhin mountain, was overthrown; that, be- 
fore the movement that produced that effect, the brownstone of that 
block dipped to the north at an angle of about 45°. It appears to me 
that the counterpart on the south coast at Slea Head, and to the east of 
it, did not partake of that movement, but that it remained unshaken. 
For at Kinard, three miles S. E. of Dingle, as already stated, there is a 
patch of the Old Eed Sandstone conglomerate resting on the inferior 
rocks in a level position. This, I repeat, must be assumed as the posi- 
tion it took at the time of its deposition, and, consequently, that it re- 
mained BO since. The lower rocks, near Slea Head on the south, dip 
south 759. The rocks at Sybil Head did dip If. 45° before the overthirow. 
Here in that condition of the rocks was a great anticlinal curve ; and 
the rocks under the vertex of the convolution appear to have been laid 
bare by the opening of a great rent along.the axis of the anticlinal curve. 
Low down in that opening were the fossiliferous rocks between Fer- 
ritcr's Cove and Dunquin, which were exposed by the overthrow, and re- 
main so. Those fossififerous rocks lie under the Slea Head group, and did 
He under the Sybil Head group until the overthrow, the effect of which 
was to put them resting on the brownstone instead of being under it, 
their position in the old anticlinal* This produces the deceptive ap- 
pearance of all the rocks on the coast from Sybil Head to Slea Head 
having a southern dip. Those to the north of the anticlinal axis, having 
been turned over, have now the same apparent southern dip as llie rocks 
to the south of it which were not overthrown. 

As farther evidence of the overthrow, and a break in the rocks near 
the axis of the convolution, I adduce the broken-off escarpment on the 
north face of Marhin mountain, the greenstone protrusion at Clogher 
Head, and the greenstone protrusion two miles south of it at Ferriter's 



KELLY — GRATWACK£ BOCKS. 281 

f 

quarter, with the seyeral blocks and dislocations between them already 
noticed. I may add, there is a low pass from Eerriter's Bay across the 
land to Smerwick Harbour. The physical form of the ground suggests 
the idea that through this pass the tides once flowed to the east and to 
the west alternately, and served to clear out the passage of such small 
fragments of rock and fdate as were scattered at the bottom of the gap- 
ing chasm. 

Besides the Ferriter's Cove district, fossils are got at Coosathurrig, 
near Bull's Head, on the coast, three miles S. E. of Dingle, in purple 
calcareous slate. There are also some beds of limestone of a reddish- 
gray colour here with fossils. The beds of rock dip S. about 70° to 80®, 
and the strike is very regular along this south coast from Bull's Head to 
Slea Head. This strike, carefully produced, would throw the Coosa* 
thurrig fossiliferous band at least a mile to the south of Slea Head. I 
have dready shown tbat the rocks at Slea Head are about 12,700 feet 
ever the fossiliferous band at Dunquin ; add this mile to the above, the 
result is that the fossils at Coosathurrig are higher in the sequence than 
those at Dimquin by nearly 18,000 feet. This seems a startling state- 
ment, but the lithological character of the rocks in both locaUties is 
wholly different ; the section from Dunquin to Slea Head seems persist- 
ent and unbroken, and the strike on the south cocust is veiy regular; this 
being the case, it is fair to assume the conclusion as correct. 

The fossils got at those two places are not of different suites, as 
might be expected in bands so far asunder; and as the rule, ** Different 
fossils in different zones," would point out. All the species got at Coo- 
sathurrig are common at Eerriter's Cove and Dunquin. 

Eossils have been obtained also in a black slate at Aunascall by the 
surveyors on the Geological Survey, but they are scarce, and no openings 
favourable for the discovery of fossils have ever been made in it. Au- 
nascall is nine miles from Dingle on the Tralee road. The band of black 
slate stretches from Minard Bay by this village to Currycullenagh at 
the western face of Cahirconree mountain. It is about thirteen miles 
long in a N. E. direction, and one mile wide. The black slate of this 
place forms a peculiar band, not like any other in the peninsula. Erom 
its lying in low ground, and the cleavage at the surface, the dip is not 
well seen. Eosals are also got at Behemagh and at Currycullenagh, on 
the western slopes of CaMrconree, eight miles N. E. of Aimascall. 
Derrymore Glen, on the northern slope of Bartrigoum mountain, is a 
very good locality. This place is six miles S. W. of Tralee. Eossils 
frx)m all these localities are on tablets, and labelled, in the Museum of 
Irish Industry at Stephen' s-green, Dublin. 

It has been said, by the author of Siluria (Ed. 1859, p. 188), that the 
Wenlock rocks, at Eerriter's Cove, are overlaid by Devonian rocks. I 
cannot subscribe to this view. I look upon the whole of the rocks in 
Moimt Eagle, and thence eastward on the coast of Ventry Harbour and 
Dingle Harbour to Bull's Head, to be one group of red and green grits 
and slates, whatever they may be called : they have aU a common strike 
and a conmion dip. By means of the fossils at Coosathurrig and at 
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Dimquin I must consider the rocks at those places, and all between ihem, 
as locked together in one inseparable group. Although no fossils have 
^et been found in the green and brown grits, &c., of Mouni^Eagle, that 
18 no reason why they should be called Devonian rocks. What greater 
proof can be required of the position of a band of rock which has no fos- 
sils than to find it fixed between two fossiliferous bands which cannot 
be disputed ? They are all three parallel, conformable, and inseparable, 
and would never hiave been considered anything else only for the theo- 
retical error of Ferriter's Cove being considered Wenlock rocks. 

Marhin Mountain, nearFerriter's Gove, is remarkable for its northern 
escarpment, and, as abeady stated, the rocks have a southern dip. 
Connor Hill is remarkable for a much bolder escarpment, and its rocks 
have also a southern dip : between those two places, which are nine 
miles asunder, there is no escarpment, but there is evidence of great dis- 
turbance and contortion of the strata in the line between them. After 
passing from Clogher Head, by the north face of Marhin Mountain, this 
break dips into Smerwick Harbour at Gortadoo. On the east of the 
harbour it emerges again, and passes half a mile south of BallynagaU, 
thence to Ballinloghig bridge, crosses the boundary of Dingle parish at 
GHn North, where it shows itself in a broken anticlinal curve, accom- 
panied with much contortion. A little farther on, at Mullaghveal, a 
precipice commences, which is frilly developed in the grand northern 
escarpment at Connor Hill, in which above 1000 feet in thickness of the 
outcrop of the strata is exposed, having a southern dip. In the slope 
descending from Connor Hill to the valley near Lough Gal, an anticli- 
nal convolution on a large scale shows itself, and continues eastward to 
the road from Dingle to Castlegrogoiy, at Clougharee, a distance of two 
miles. Here the anticlinal is apparently a continuation of that from 
the north side of Marhin mountain, the seat of the overthrow, and is 
distinctly visible, surmounted by the Connor Hill grits, the apparent 
equivalent of the Marhin and Mount Eagle grits. 
^ At Clougharee, just mentioned, the anticfinal axis shows itself at the 
road side, with both a northern and southern dip ; but hero an over- 
throw similar to that at Eerriter's Cove is not apparent. It appears that 
the energy which produced the volcanic action and the overthrow at 
Ferriter's Cove was not developed here with the same power, but was 
confined to the simple elevation of an anticlinal axis between those two 
places. 

From Clougharee, eastward to Lough Caum, a distance of six miles, 
the ground rises into a number of picturesque conical hills, in which the 
steep naked cliffs and deep ravines exhibit an extraordinary amount of 
. dislocation and disturbance; but how the dislocated masses lie relatively 
with each other cannot be satisfactorily ascertained, as the slopes in the 
low country, eastward from this group, are covered over with heath and 
bog, and the high slopes with shingle. On the north side of the high 
ridge of Glenteenassig is the valley of the river of Owencashla/ which 
falls into Tralee Bay. In this valley, is, probably, a line of fault not far 
from the continuation of the line of disturbance I have traced from 
Clogher Head by Coimor Hill to Clougharee. 
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In my first acquaintance with this district, in 1842, I thought the 
fossiliferous rocks at Ferriter's Cove would be found to the east of 
Smerwick Harbour, in the strike produced eastward, somewhere about 
Brandon Mountain, but such is not the case. In 1854, 1 examined the 
east coast of that harbour, and could find only faint traces of fossils, in 
the place where I thought they ought to be abundant ; this I try to ac- 
count for thus : I have shown that there is an anticlinal convolution 
extending from near Clogher Head, by the north side of Marhin Moun- 
tain to Gortadoo, and this, taking a slight turn eastward, still continues 
to Connor Hill ; that subsequenfly an overthrow of the strata took place 
at Sybil Head, to the north of this line; as a consequence of this over- 
throw, the fossiliferous rocks at Ferriter's Cove, which lay deep under 
the anticlinal axis, were laid open and exposed in this locaUty. To 
the east of Smerwick Harbour there does not appear to have been any 
such overthrow. Although the two rocks. Old Eed Sandstone and Brown- 
stone, on the N. coast at Ballydavid, have similar dips with these at 
Sybil Head, there appears to have been some circumstance that modified 
the overthrow to the east of Smerwick Harbour. From Ballydavid 
southwards towards Dingle, there is nowhere to be seen the one great 
rent which shows the whole overthrow together, and exposes the abun- 
dance of fossils, as it is seen at Ferriter's Cove, but the overthrow, instead 
of being in one place, as at Ferriter's, is divided into a numbW of smaller 
diflocations and contortions, by means of which the fossiliferous rocks, 
which lie very low in the sequence, as I have already shown, are not 
exposed, but remain covered up, partly by the broken superior masses 
of rocky and partly by drift, which is very thick in some places, being 
40 feet on the shore at Feighanagh. This effect, though not palpable 
in any one place in the section, as it is on the west side of the harbour, 
yet on the whole amounts to about the same in the overthrow at Bally- 
david Head as at Sybil Head ; the modification just alluded to is probably 
owing to a fault nmning north and south in the bottom of Smerwick 
Harbour, already alluded to, by which the east side of the harbour was 
affected ia a different way from the west 

It will be seen from what I have said, that there are two rocky 
systems in this peninsula: the older or lower is the graywacke; the up- 
per, the carboniferous. Having described the first, I shall now say a 
few words about the second. 

Of coal-measures in this promontory there are none ; of carboni- 
ferous limestone on the high lands, none ; but it occurs in IJie Magharee 
Islands, in Tralee Bay, and the shores of the small bays to the north of 
it; there is a little on the south shore of the same bay, at the church of 
Camp. But of the basal beds of the Old Eed Sandstone, there are remains 
in several patches, often on the tops of the hiUs, every one of which lies 
unconformably on the lower graywacke, and in those patches, among 
themselves, the planes of the bedding do not coincide in inclination. 

I. As I take those in order, the first, at Sybil Head, has been par- 
tially described, but along with Sybil Head may be grouped other patches 
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detached from each other, by indentatioiifi on the coast, bat all in the 
same line, and having the same dip to the N. W. Those are the Three 
Sisters, irest of the month of Smerwick Harbonr; Ballydavid Head, to 
the east of it ; Beenaman, near Brandon Monntain ; and Brandon Head 
itself, part of that monntain. 

All this group, as already alluded to, together with Inishtooskert, 
an island six miles seaward, in the same line, have the same strike, and 
all dip N. W. 

2. The second patch of Sandstone, already allnded to, is at Einard, 
three mUes south-east of Dingle ; it stands at about 600 feet above the 
sea. The beds here lie nearly level, and the whole thing fonoB a cap 
on the hill, about a mile and a quarter long, in a N. E. direction, and a 
quarter of a mile wide, of oval form. ^Hiis locality affords a clear 
proof that the Brownstone and the Old Bed Sandstone are of two dif- 
ferent ages in the history of the earth. There is a manifest unconfor- 
mability existing between the lower brown rock, whish dips S. TO"" to 
80% and the upper red soft sandstone, which lies in beds nearly level on 
the upturned edges of the former. This unconformabiHty points out 
the true line of demarcation between the two systems, alUiough both 
are rod sandstone, differing, however, in this circumstance, that the lower, 
besides the characteristic fossils of the Graywacke, at Coosathuixig, dose 
to this place, is more brown, and very hard ; the upper, m<»e red and 
soft, and without fossils. » 

The Old Bed Sandstone at Xinard may have an extension into the 
adjoining townland on the east; the flat land of it is for the most part 
covered with large boulders of red conglomerate and blocks of red sand- 
stone, but I could not see any of this rock in situ, even in the high land, 
and boulders are no pro<^ that the rock beneath them is of the same kind. 
The rocks near this, along the coast, £rom Bull's Head, are of the usual 
Graywacke type. 

3. The third patch of Old Bed Sandstone extends in an easterly 
direction from a point a quarter of a mile south of the western of the 
three Goumanare Lakes, or about two miles S. £. of Connor Hill, to Lough 
Slatt, a distance of six miles, but it is of imequal breath, from half a 
mile to a mile. It covers unconformably the tops of a range of bills, 
that extends from the north brow of Baitregoum, westward to Connor 
Hill. The conglomerate at this place stands at frx)m 1500 to 1700 feet 
high, and the three lakes lie in a synclinal hollow to the north of the Old 
Bed. 

At the east end of this piece of Old Bed Sandstone, immediately close 
to Lough Slatt, there is a precipice called Eoylenagreave, above a hun- 
dred feet high, in which the conglomerate appears to be about sixty feet 
thick. The beds dip N. W. 25", overlying at this place a brown, mica- 
ceous, flaggy grit, which dips N. W. 60* here; both dips are N. W. but 
the difference of the angle pvoves that the two systems are unconforma- 
ble, as well as if they dipped in different directions. 

4. The fourth is a cap of the conglomerate on the Hill of Doon, half 
a mile S. £. of Lough Slatt, which appears about sixty feet thick. It is 
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a quarter of a mile in diameter ; it stands at 1500 feet high ; it dips If. 
about 30% resting on thick, strong, green grit beds, visible in the next 
stream eastwards, where they dip W. 60**. 

5. The fiith is another detached mass of this upper roek, on the 
summit of Cummeen Hill, half a mile east of Boon; here, as at Doon, 
the plane of the bottom of the mass dips If. 30°, and lies unconformably 
on green grits and slates, dipping W. 60^ This hill is 1500 feet high. 

6. The sixth detached spot of Old Red Conglomerate is at HillTille, 
four miles W. of Castlegregory, forming a cap on the Graywacke there 
also, in extent about a square mile. The hiU is about 200 feet high, and 
the dip of the conglomerate 20° If. 

7. The seventh is at Brandon Point. At this place the steep dip 
ceases on the north coast. The rock appears to rest in its original 
natural condition, on the underlying green and purple grits, and descends < 
gradually to the shore at Brandon Bay. 

6. The eighth locality I shall notice is at Scrallaghbeg, a mile south of 
the church at Camp, on the road-side, and ten miles ^rom Tralee. The 
Old Bed of this place is evidently of the lower beds, and a continuatioi^ 
of the detached masses described as the third, fourth, and fifth patches. 

The outcrop at this place is traceable on the northern slope of 
Bartregoum Mountain, for three miles eastward, where it turns south- 
ward, covering over the summit of the mountain, and descends on the 
south side. From this summit eastward the whole of this dome-shaped 
mountain is covered both on the ridge, and the north and south| slopes, 
with this rock. From Bartregoum, idie highest point, which is 2796 
feet high, the ridge slopes down gradually to the east, for twelve miles, 
till it comes near the mail-coach road at Currens, where it is succeeded 
conformably by calciferous slate, containing a profusion of the ordinary 
fossils of the Carboniferous limestone. This is one of the best localities 
in Ireland for those fossils. It is covered by the limestone about Castle 
Island, and that surmounted by the coal shales of the Munster coal 
district. A good junction of these rocks is seen at Cofdeli, three miles 
east of Castle Island. 

In the following little Table is a more concentrated list of the several 
patdies of Old Eed Sandstone in the Dingle district. The first column 
is the name of the townland, or the name of the particular hill, where 
this rock occurs. The second column is the height over the level of the 
sea of the top of such hiU or townland. The third shows the dip and 
direction of the Graywacke in the hill or mountain mass which imderlies 
the Old Bed Conglomerate. The fourth column shows the dip and direc- 
tion of the Old Eed Conglomerate itself as it rests in its place on the hiU 
or townland. The strike of the rock in the two latter cases is always, 
of course, at right angles to the dip. 

This Table shows two interesting jBsuits : — ^The first is, that, taking 
the strike and dip of the Graywacke in the vicinity of the patches of Old 
Red Sandstone, and comparing them with the strike and dip of the over- 
lying Old Red Sandstone, the two rocks are not at any point conform- 
able; and atds pbymcal imoonf<»*mability is not only the case in the 
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Dingle peninsnla, but also in above seyenty cases^ wbicli I observed in 
the northern counties of Ireland, in the midland comities, and in the 
sonth. 

Secondly, in the Old Bed Sandstone itself there is a considerable 
difference in the dips of the several patches, showing that, for the most 
part, those several blocks of the earth's crust on which the Old Bed has 
been deposited have been thrown by disruption and dislocation into dif- 
ferent positions from what they were when the first layer of the Old Red 
Conglomerate was laid down, which we must assume to have been con- 
tinuous and horizontaL By the change in the planes of the bases of 
those patches, as designated by the dips, it is seen that they have taken 
those different planes of inclination from the original position. From 
the different heights it is seen that some blocks have been thrown up, 
and some thrown down, thus some of them taking heights different from 
others. The summit of Bartregoum, on Old Bed Sandstone, is 2796 
feet above sea level, and the rock horizontal ; while at Sybil Head the 
same rock and the same bed dives into the ocean, at an angle of 70<*, to 
an imknown depth. Those variations visible in the district, with all 
the intervening heights and inclinations at which the patches rest, show 
dislocation to a great amount. 



Name of Locality. 



Height. 



Sybil Head, 8 miles N. W. of Dingle, 
Kinard, 3 miles S. E. of Dingle, . . 
Coamanare, extends from 5 to 10 miles; 
long. N. £. by E. of Dingle, . . . 
Doon, 4 miles S. of Castlegregory, 
Cummeen, 4 miles S. of Castlegregory, 
Hillville, 5 miles W. of Castlegregory, 

Brandon Bay, W. side, 

Scrallaghbeg, 5 miles S. E. of Castle- 
gregory, 

Inch, 7 miles S. of Castlegregory, . 
Bartregonm, 7 miles S.W. of Tralee, 
(summit), 



About 600 
About 600 

2000 
1199 
1677 
About 200 
shore 

600 
About 300 

2796 



Graywacke dip. 



S. E. 66* 
S. 70 

S. K 36 
N. W. 70 
N. W. 70 
N. W. 80 

Invisible 

S. 76 
? 



Old Red Sand- 
stone dip. 



N. W. 70" 
level 

N. 20 
N. 36 
N. 36 
N. 30 
S. E. 20 

N. 50 
S. 40 

level 



One of the many interesting circumstances to be seen by a geologist 
in this promontory is the marvellous amount of denudation that has 
taken place in it. The carboniferous system, which overlies the Gray- 
wacke in the south of Ireland, is very extensive. It occupies the coun- 
try from Galway Bay, on the north, to the Kiver Blackwater, at Mallow, 
on the south, and from the Atlantic Ocean, ^on the west, to Kildare and 
Carlow, on the east. To the south of the parallel of Gulway it covers 
above 10,000 square miles, and this is less than half its area in Ireland. 
The Old Ked Sandstone averages 1000 feet in thickness. The mountain 
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limestone is about 1400 or 1500 feet thick at Black Head, in Clare, to 
the south of Galway Bay, and the coal shales and sandstones may^be 
twice as much on the west coast of Clare — ^in all about 5500 feet. I 
mention this to show that !N"ature treated us liberally to some of the 
carboniferous rocks, especially limestone, which in other parts of Great 
Britain is under 100 feet. 

To the south of Tralee the dome-shaped mountain of Slievemish is 
covered over with Old Ked Sandstone, the lowest division of the carboni- 
ferous system. Farther south, in tjje valley of Kilorglin, is seen the 
limestone and the coal shales. Here the whole system is developed. 
The same succession occurs to the north of Tralee Bay, and, on a grand 
scale, to the east of that town, towards Kanturk ; but on the western 
part of the Dingle promontory, what a small remnant of it is now left, 
where tbere is every reason to suppose that the system, in its full 
development, once existed over it all I Now all the coal shales are 
gone, all the limestone gone, all the Old Eed Sandstone gone, except 
the few patches of the lowest beds of it, which I have noted, and which 
might be called the antiquities of the Old Red Sandstone. All this 
done by some tremendous agency, that we cannot form even a conception 
of. We can only look up with astonishment at the wonderful power 
that achieved it all. 

I have shown that there is an overthrow of the strata of Sybil Head. 
From the dip of the conglomerate there, and the similar dip eastwards, it 
would naturally be inferred that whatever movement affected the rocks 
at Sybil Head would have affected them all along on the north coast. 
It is a question whether this is the case or jiot. I thinV not, for the 
following reasons : — 

The old red conglomerate at Sybil Head lies on a certain block of 
brown rock, and is attached to it immovably. It dips N. W. 70°, and 
forms a skirting along the coast. The dip is the same at Ballydavid 
Head, east of Smerwick Harbour. Further east, at Beenaman, the dip 
of the same zone changes to 50° ^N". W., and this is persistent on Beena- 
man and Brandon Head. At Deelick, to the east of Brandon Head, the 
dip of the same conglomerate is from 30° to 20° at Brandon Bay. 

Those changes of the dip of the Old Red Sandstone zone on the coast 
suggest the idea that each block or division to which the conglomerate, 
with a different dip, is attached, has been differently affected by the 
movement which has caused the overthrow at Sybil Head. 

To show this a little more in detail : — The old red conglomerate on 
the 'N. W. border suggests the idea that this coast, and the country to 
the south for a few miles, should be divided into three parts, by lines 
nearly at right angles to the coast. 1. From Sybil Point to Coosaun- 
acunna, near Tiduff, a distance of seven miles. This division embraces 
Sybil Head, the Three Sisters, and Ballydavid Head; and, although 
the mouth of Smerwick Harbour and other gaps-break off the continuity 
of the conglomerate, its base is in the same straight line, and it dips at 
the same angle (70°) all the way. 2. The second division extends from 
Coosaunacunna to a large creek, where a slip. took place at the eastern 
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boundary of the townland of Azaglen« Hm embraces the h eadlands of 
Beenanum and Brandon Head, and occupies four and a half miles of the 
coast. The con^merate sone is still persistent, skirting the ocean, and 
it dips into it ii^ this division at about 6(f N. W. 

The line which separates the two diyiaions just pointed out, as ap- 
pears to me, would be found somewhere between Ballydayid Head, 
where the dip is 70°, and Beenaman, where it is 5(f, Betweoi those 
two headlands a long, narrow slice of the coast appears to have slipped 
awaj into the deep, carrying with it brownstone, conglomerate, and alL 
There are three or four other similar indentations on the coast, but in 
every case 'the base of the conglomerate on both sides of the gap, conti- 
nues in the same straight line. It is in this, the largest of those gi^s^ 
that the line of disruption alluded to b^ghis. Fionk Ooosaunacunna 
Creek it proceeds southwards, near the line of the road, to Ballybrack 
Bridge, and on to Ballycaneen Bridge, and from that place lies in or 
near the line of the river till it enters Dingle Harbour near the town. 

3. The third division extends from the creek at Araglin, by Deeliek 
shore, to Brandon Point, three miles. Hexeachange takes place. The 
conglomerate n>ne is not confined, to a skirting abng the coast ; it turns 
inland to the east of Araglin Creek lor some miles, imd covers the whole 
of the Graywacke rocks on the low eastern slope of Brandon ICountain 
down to the shotes of thfe bay. There is no ovehhiow in this division. 
The dip on the north coast lessens to 30°, and gets stOl lower towards 
Brandon Point 

The line wfaidbi divides the second fiom the third of the divisums 
appears to run from the Araglin Creek nearly straight to the village of 
Cloghane. This shows the whole of the third division, as covered wi& 
Old Bed Sandst<me. 

I fix on these lines of disruption in a rude way at right angles to the 
ooast, and lines of the same kind, nearly parallel to them* may be pre- 
snmed to pass, one through the bottom of Smerwick Harbour, and along 
the low ground, southward to Yentiy Harbour; another line, of more 
evident disruption, runs along the rough crest of the ridge, oxt^idiqg 
from Brandon Hill southward towards Connor Hill. This crest is so 
ateep and broken <m the east side as to show that a great slip took place 
along this Uney by which the country to the east of it sunk down 2000 
feet more than the country to die west. This is shown at Lough Crut- 
tia, which is 638 feet above the sea, while the trigonometrical point in 
the ridge opposite to it cm tiie west, three-quarters of a mile off, is 2764 
feet hi^ by the Ordnance maps. This great difference of elevation in 
so flh<»t a distance might exist without a slip, if the crest were fonoed 
by an anticlinal axis; but it is not sa The gesikenl E. N. E. strike of 
the beds across the rid^e puts such a case out of the question. Q^lie same 
beds that are at the summit appear to have beea tibrown down to the 
east by a slip to Lough Cruttia, iJT somewhere very near it. 

I now proceed to try if Ibe brownstooe, which underiies the Old 
Bod Sandstone oongbmerate at Beenaman, to the east of Smerwick 
Harbour, has suffer^ an overthrow like that at Sybil Head. The coo- 
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glomerate at Beenaman, as already stated, dips K W. 60^. The infe- 
rior Graywacke, or brown grit, dips S. 26°. Let nA represent the slope 
of the conglomerate, dipping at an angle of 50° from the horizon ; aad 



ac the dip of the brown grit, in the opposite direction, at 25°: it is 
evident the angle hoe = 105*^. l^ow, suppose the line 0^ in a hori- 
zontal position, coinciding with ad (as we must assume the conglome- 
rate was when deposited), then line ae will be the position of ac, the 
southern dip, and that dip now 75% which was the condition of the- 
brown grit when the conglomerate was laid down. This does not amoimt 
to an overthrow of the strata at Beenaman, as it does at Sybil Head ; 
only a change in the dips — the conglomerate, from being level, to 50° N,, 
and the brown grit from 75° to 25° south. 

It has been said that the fossils obtained at Ferriter's Cove are "Wen- 
lock fossils. The physical aspect of this subject ajQPords another and a 
different view of iie case, and, to show this, I must repeat some of 
what I have already stated. The fossiliferous zone at Ferriter's Cove I 
believe to be the anticlinal counterpart of that at Dimquin. This latter 
is surmounted conformably te the south by alternating grits and slates, 
of all the usual colours, 12,700 feet thick, through Mount Eagle te Slea 
Head, where the upper beds dip at a high angle inte the ocean. It is 
unknown how much more may be over them, but most probably a mile, 
or 5000 feet at least, calculating it up te the produced strike of the grit 
beds at Kinard. There is thus 1 7, 500, or, say, 1 8, 000 feet thick of Gf^ray- 
wacke over the fossiliferous zone at Dunquin. Here is a great differ- 
ence. The Wenlock limestone is 2800 feet below the tep of the series 
in the original Silurian country ; the Ferriter's Cove fossils axe 18,000 
feet, and more, below the top ; those zones, therefore, cannot be equiva- 
l^its physically; they occupy positions £ax asunder in the sequence. 
The Ferriter's Cove zone is, in reality, miles lower down, although 
there are some species of the fossils similar in both. We find them in 
the lowest visible part of the district, that is, in the very gorge of the 
overthrow. 

The following is a list of tewnlands in the vicinity of Clogher Head, 
where fossils have been obtained, this being the locality where the tep 
of the old convolution, or axis, exists, forming the boundary of the block 
of country which was overthrown te the north, now Sybil Head, the 
Three Sisters, &c. This axis is nearly in a straight line from Clogher 
Head, by the northern escarpment of Marhin Mountain^ te Gortedoo, 



290 JOUXITAL OP THE GBOLOGICiX SOGIBTT Ot DUBLDT. 

where the line enters Smerwick Harbonr. The list is taken from north 
to south, as the townlands appear on the Ordnance maps : — 

Ballinahow Commons. 



Ballyonghterag^ South, 

or Ferriter*s Cove. 
Smerwick. 
(rortadoa 
Ballyaglisha. 
Ballincolla. 
Tieravane. 
Clogher. 
Graigue. 

Ferriter's Quarter. 
BalUnahow. 



Glanmore. 
Glanlick. 
Ballintemple. 
Yicarstown. 
Ballinaraha North, 

or Dunquin. 
Ballylickeen Commons. 
Ballmglanna. 
Glebe. 
Commons l^orth. 



The fossils discovered in the Ferriter's Cove di^ct and Coosathurrig 
are 120. 

OBSBBVATIOKS. 

The Silurian System of Sir K I. Murchison has been hitherto the 
standard by which a fossiliferous Graywacke district in one country has 
been compared with one in another. It is by it we compare English with 
Irish districts, and Irish districts with one another. Many are the cases, 
however, in which there is but little likeness between the leading fea- 
tures of one district and those of another. 

We are familiar in Ireland with the carboniferous formation, and 
know it by three divisions— the Old Bed Sandstone, theMoimtain Lime- 
stone, and the Coal Series — all so distinct in the kind and the colour 
that any one of them can be recognised at a glance of the eye, without 
minute examination. The Old Bed Sandstone, the lower band of the three, 
is red and sandy ; the limestone is bluish gray, of various shades ; and 
in the coal series the shales are black, and the interlaminated sandstones 
white, yellow, or gray. On the other hand, the Graywacke, which is 
the Silurian on the great scale, is by no means so easily recognised in 
its subdivisions. The general gray colour- is almost constant, in the 
north of Ireland, in both the slates and interstratified grits. In the 
south the type is not the same : the grits are greenish or brown ; tho 
slates are gray, green, red, or purple. All those varieties of grits and 
slates are frequently repeated, and the bands mostly narrow. In fact, 
our Gl*aywacke rocks have no constant type, and especially the fossili- 
ferous zones of them. The Tyrone district has but few features in 
conmion with Galway ; the Kildace and Dublin are different from either ; 
the "Wexford has a resemblance to the unexplored counties of Ulster, 
but unlike Tyrone,, Galway, or Dublin; and the Kerry and Cork dis- 
trict, in the detail of the beds, lithological character, and other particu- 
lars, is very different from all or any of the other four. 

As I proceed, I shall make a few quotations occasionally from the 
Silurian System of Sir Roderick I. Murchison as headings for my subject. 
He says at p. 195, in speaking of the value of his labours — " To com- 
prehend the extent of the break in the history of the older strata which 
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has been filled up by the study and classification of these rocks, the stu- 
dent has only to refer to the tabular view I have prepared, and compare 
it with other tables firamed upon an antecedent state of geological 
knowledge. He will then perceive that what is here presented to him 
as a weU-ordered succession of great thickness (each subdivision of rocks 
being characterized by a corresponding suite of organic remains), was 
formerly considered one assemblage, without definite sequence, and in- 
cluded under the unmeaning terms, Graywacke, or transition limestone." 

Again, at p. 195, he says : — " Acting upon the principle which guided 
WiUiam Smith in subdividing the Oolitic system of our island, I have 
named these rocks from places in England and Wales, where their suc- 
cession and age are best proved by order of superposition and embedded 
organic remains, and have termed them, in descending order, the * Lud- 
low, Wenlock, Garadoc, Llandilo,' and the general term, ' Silurian Sys- 
tem,' for the group, to mark thereby the territory in which the best 
types and the clearest relations are exhibited." 

It appears to me that what was believed by the author to be a well- 
ordered succession, each subdivision of the rocks being characterized by 
a corresponding suite of organic remains, must be put back again, as he 
found it, into one assemblage, without definite sequence, and included 
under the term Graywacke ; because the subdivisions he made are not 
each characterized by a corresponding suite of fossils, as stated, and the 
principle which guided WilHam Smith, in subdividing the Oblitic sys- 
tem of England, does not apply to those older rocks, as I shall show. 

I never could make the table of seven columns, referred to in the 
foregoing quotation, and printed in the Silurian System, pp. 540 to 550, 
agree with the views I entertain from studying the Irish fossiliferous 
districts. The last table of seven columns, put into Siluria, 1859, 
though different from the first, appears to be no better. By those tables, 
and the two foregoing quotations, the world is led to believe that the 
Graywacke formation is made by Nature into seven definite fossiliferous/ 
zones, founded on superposition, and that each zone contains a group of 
fossils peculiar to itself. This I think an error, and, as a practical geo- 
logist, I protest against it. There are no such seven zones to be found 
in any one locality, nor in any one known natural sequence of those old 
rocks, so far as I know or could ever learn. 

In the foregoing account of Cunemarra I have given a list of the 
fossiliferous localities, their descriptions, and a catalogue of the fossils 
obtained in each of them, to show that in that coimtry neither the li- 
thological character of a band of rock, nor the fossiliferous contents of 
the same, are persistent for any great distance, and that it appears to be 
of little use to found a system of zones on the fossils, since all those va- 
rieties may be found in one zone. 

Only for the brownstone*band, which I take to be an indisputable 
index in Cunemarra, I might form a system of columns, and fill them 
up from each locality, as the table of the Silurian System appears to me ' 
to have been filled. Every locality would make a fair variety for one 
column. There would be Corals in one or two ; Gasteropods would pre- 
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vail in one; Braohiopods in two or threey with Cepbalopods and Trilo-* 
bites; but| unfortunately for this scheme, the brownstone basal band ia a 
stumbling-block. I am bound down. I cannot give rein to my Pega- 
sus, for tiiose different varieties of rock and different groups of fossils 
aU belong to different localities in one fossili£E»ou8 zone, a few hundred 
feet in thickness, and are of one age. 

The author says, p. 209: — "The Wenlock limestone is, in every re- 
spect, identical with the well-known rock of Dudley, and contains the 
same organic remains. Here, however, it exhibits relations to the su- 
perior and inferior strata^ which do not exist at Dudley; and hence the 
name of 'Wenlock' has been preferred." 

In making out the table g^ven in the original SUurian System, the 
district from Wenlock to Aymestry was carefully examined, and its con- 
tents recorded. Had it been left so it would have been very well. But 
this was not enough. Dudley, twenty-three miles away, a locality 
fertile in fossils, was brought in to swell the lists of the upper Silurian 
zones. So was Horeb Chapel and Folindre, near Llandilo, sixty miles 
away on the other side, and rec^itly Benson Knot and Brigsteer, loca- 
lities in Westmoreland, 120 miles dway. Was it right to apply the fos- 
sils of these localities in this manner ? I think not. I shall try their 
merits, and see the claims they have, that those fossils should be put 
into the Upper saurian groups 

In examining this subject, I found that scores of the fossils, put into 
the Upper Silurian divisions by the author, have been also found in the 
Lower Silurian zones in other parts of Great Britain, and in Ireland. 
This put mo upon a plan of making out some test by which I could 
know whether a fossil belonged to the Upper or the Lower, for the cus- 
tom now is, on getting a parcel of strange fossils from a Silurian district^ 
to ascertain whether they are from an Upper Silurian zone, or a Lower. 

I first copied the table in the Silurian System, putting the fossils of 
the seven columns into two, upper and lower. 

In doing this I found that half the old names were since altered^ 
and that there are now about two and a half times as many fossils known 
as there were 1839, when the Silurian System was published. To show 
how many of the former upper fossils are now got in lower zones, I must 
have a new table, and that may as well be made fully up to the present 
time as not. The table will be more useful, and the introduction of the 
newly discovered fossils into it will not interfere with the main object 
for which it is intended. 

Last spring (1859) a new edition of Siluria aj^eared, and that con- 
tains a list very nearly what I wanted. The most recent and improved 
nomenclature is adopted in that list, made out by Mr. Salter and Mr. 
Morris, two of the best authorities in Great Britain on this subject, and 
it appears that nothing was left undone by them to bring it as near to 
perfection as they could. This part of the sulgect has become compU- 
cated and puzzling latterly by palseontologists, who altered the names 
of fossils much the same asif they turned ducks into geese, or goats into 
sheep. To such an extent has this been carried, that some species have 
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got five or ten or fifteen names. yHdlysites eaienulariui has twenty- 
aeyen different names. — ^Edw. Brii Cor., p. 270. The new Hst in Silu- 
lia, 1859, has been well considered, and it is to be hoped the names 
may hereafter be allowed to stand. Many of the old names are put into 
more correct genera ; many of them rejected altogether, as bearing other 
names of earlier date. What gives great confidence to geologists in this 
list, is the care bestowed upon it by those gentlemen. Salter gave up 
many of the old names he had given to fossils himself, or adopted for* 
merly ; and Morris has given up so many of the old names in his Cata- 
logue, that, when a new edition appears, it will scarcely be known with- 
out an ample explanation. 

In making put my new table, I found it necessary to put it into 
columns, and make it in this way into four principal divisions, not as 
zones, of superposition, but as evidence.^ 

1. The fossils of the original Silurian System, in two columns, upper 
and lower. 

2. The fossils found by Phillips in South Wales. Those I also put 
into two columns or subdivisions, upper and lower ; or, as he has it, 
east and west. 

3. The third is &om the British Palaeozoic fossils in the Cambridge 
Museum, as recorded by Professor M*Coy, upper and lower. 

4. The fourth is all from Ireland ; chiefly from McCoy's Silurian 
Fossils of Ireland. In this division I have marked five columns or sub- 
divisions for the five Irish districts in which fossiliferous localities have 
been discovered, all of which I believe to be equivalent to the Lower 
Silurian. I shall make a few observations upon the authorities on which 
those four divisions are founded. 

1. The first division is from the original Silurian System, which, in- 
stead of seven columns, occupies only two, one for the upper, and one 
for the lower Silurian fossils ; those being the two great divisions which 
the author took much pains to establish. This division of the table 
shows, whether in the upper or the lower, every fossil of thisformation, 
known in 1839, nearly dl of which he discovered and collected himself^ 
I beHeve, with his own hammers and bags. 

2. The second division of the table is taken from the '* Memoirs of 
the Geological Survey of Great Britain." Professor Phillips was intrusted 
with the management of the part of this survey which is in South Wales. 
He thought there was reason to believe that the eastern part of South 
Wales belonged to the upper group of the graywacke formation, and 
that the western region was the lower. He says, Mem. Geol. Surv., 
ii. 217: — "The western part of South Wales contains types of strati- 
fication, and suites of fossils analogous in many respects to those of ^orth 
Wales; the region of Malvern, Woolhope, &c., corresponds stiU more 
exactiy with the Salopian series, already described as tiie Silurian type 
by Sir B. I. Murchison. In many respects the eastern district deserves 
this distinction ; for here principally the calcareous element of the se- 
ries is developed, and \(dth it a variety of organisms, which are elsewhere . 
absent, or of rare occurrence." 
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" In a general sense the whole series of strata in the district &oixi 
St. Bride's Bay to a point east of Caermarthen may be regarded as XiO'vrer 
Silurian."— p. 220. 

Of Goldengrove, near Llandilo, he says (p. 221) : — ''In a general 
sense this series may be regarded as containing pecoliar types, both of 
Upper and Lower Silurian, which cannot be elearly understood, or 
placed in just comparison with the other districts till we have taken the 
evidence of organic remains.'' 

These quotations show that Professor Phillips considers the eastern 
region of South Wales Upper, aiyi the western region Lower Silurian. 

fie selected six principal localities in the eastern or upper region, 
and six other localities in the western or lower, and he tabulated all the 
fossils he found in the two regions in classes, to show what kind of ani- 
mals prevailed in the upper, and what kinds prevailed below. In carry- 
ing out this arrangement, he gives all the localitieB where he found a 
particular fossil, and not only that, but even the number of specimens 
found in any one locality. There appears never to have been any in- 
quiry carried on with a greater regard to philosophic truth than was 
evinced in this examination, and the results are, of course, most trust- 
worthy. I have placed those results in apposition with Sir Boderick 
Murchison's results in the Silurian System ; and, on comparing the two, 
some unexpected differences may be seen. 

In the columns of this division, instead of stars, as put to show in 
the others where a fossil occurs, I have put figures. The figure 4, for 
instance, in the lower column, shows that the particular fossil was found 
in four of the western or lower localities of South Wales, and so on. 

Professor Phillips, though he got many new fossils, did not find all 
the fossils of the Silurian System previously known in that part of South 
Wales which he examined : many were wanting ; but he set down only 
what he saw. Keither are the names he gives all to be found in Morris's 
Catalogue; but, when other names appear, everyjfossil he records, if not 
new, is placed in Morris and in Murchison under some other name. 
The whole number of species he found was 353. 

3. The third division of the table has two columns, also for Upper and 
Lower. It is chiefly taken fi:om the " British PalaBozoic Fossils" collected 
by Professor Sedgwick, and described by Professor M'Coy; some, how- 
ever, are from the ** Annals of I^atural History," some from the Quarterly 
Journal ofthe Geological Society, some from the Palaeontological Society's 
works, and some from a few other sources. The fossils from the latter 
authorities are generally new. I must say that this division ofthe table 
has not my entire confidence as to upper and lower zones. Paleeonto- 
logists appear to have been led by the fossils as to what districts were 
made Upper or Lower, following the Silurian System. Benson Knot, near 
Kendal, was made the equivalent of Dudley, and Dudley the equivalent 
of Wenlock, without any physical connexion ever haviug been traced 
between them, or a shadow of proof by superposition. Notwithstand- 
ing this, the third column deserves a place, from the well-known position 
of many of the localities, and from the integrity with which the locali- 
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ties have been recorded. Professor 8edgwick, through Mr. M'Coy, in 
the British Palaeozoic Fossils, page 25, has given forty-eight localities 
for Stenopora fibrosa. Even if the theoretical interpretation of the zone 
be wrong, the locality is right. • 

4. The fourth division is exclusively Irish. It is chiefly made out 
from M'Coy's " Silurian Fossils of Ireland." This division is different 
from the others, which have two subdivisions each for Upper and Lower. 
This has five columns for the five fossiliferoas districts of Ireland, one 
for each. 

It may be asked, and it has been asked already, why should any one 
now try to disturb the Silurian* System, which has been universally 
adopted in England for the last twenty years. To this any philosopher 
will reply, that the sooner any erroneous system is abolished, the better 
for science. The author promulgated his views. There was no one who 
took the trouble to investigate his statements, or to analyze his table. 
At that time, in reality, there were no data to controvert them ; all was 
taken at his word. What are all the geologists and palaeontologists of 
Great Britain, but persons who got their geological education in the Si- 
lurian System, or adopted it ? Silurian students are likely to exercise 
the craft they learned, and no other. It cannot be expected that educa- 
tional prejudices can be easily set aside. All the geologists of England 
are, therefore, in favour of the Silurian System. Werner had geology 
all his own way for years ; then Hutton started with other views, and 
aU Europe knows the result. The Silurian System carries all its own 
way at present ; how long it may do so, remains to be determined. 

Professor Phillips, in his Anniversary Address, 1859, page 61, in 
speaking of differences of opinion on geological subjects says : — " On some 
of those weighty subjects we are not all entirely agreed; on others we 
have not even laid securely the basis of a lasting agreement. Let us 
not regret this want of unity, nor stifle under forms of general acquies- 
cence the real differences of interpretation to which unlike phenomena 
and unequal opportunities of study ought to conduct us. The theory of 
geology is nothing less than the physical history of the globe, and this 
history is to be extorted from the archives of I^'ature by question upon 
question after doubt upon doubt. When geologists cease to inquire; 
when a dogma is quoted to relieve a doubt ; when faith in the dictimi of 
some favourite author outweighs the evidence in the book of nature, 
we may indeed have much of form in our geology, but little of truth or 
energy." 

My experience in geological research in Ireland, which now is of above 
forty years' standing, leads me, and, I believe, would lead any one in 
similar circumstances, to have very little faith in the ** Silurian System." 
The universal application of the fossils found in its zones for the iden- 
tification of supposed similar zones in other distant districts or countries, 
h^ not stood the test of time and discovery. It was useful as a tem- 
porary expedient, even though untrue in principle, to set men on one 
great road to knowledge, and continue on that road till its faults be- 
came known, or till a better one was discovered ; something like cer- 
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tain questions in arithmetic, which, by assuming any false number, and 
workuig it out on given conditions, the truth may be arrived at. 

I am folly satisfied that if the author of the *' Silurian System" had had 
the «hance to study the Cunemarra rocks and fossils before the Silu- 
rian System was written, his Silurian table of fossUs would have assumed 
another form. Cunemarra, where the bottom of the system is clearly 
visible, would never have suggested a division of the Graywacke into 
seven zones. The name *' Silurian" would in Ireland, (m the principle 
of nomenclature he adopted, probably have been "Milesian." 

On examination of the rocks between the Severn, near Coalbrookdale 
and Aymestry, the succession was made by the author into two divi- 
sions, Upper and Lower Silurian. Taking in a few of the adjacent loca- 
lities, the whole was divided into seven zones. Those zones are now 
set up as a model for the whole world. In applying the Silurian dis- 
trict in this way, it should be remembered that it is but a small and a 
peculiar one, — a mere spot on the map of Europe. It is twenty miles 
long, and three to four wide, about seventy square miles. The Graywacke 
district of Waterford, Wexford, and Wicklow, occupies 1850 square 
miles, including the marl, which covers some of it. This district isfiuv 
ther peculiar, because it has three paralld bands of limestone, near each 
other. It is peculiar, because those bands are fugitive, and die out south- 
ward in twenty miles, and are, therefore, not likely to extend under 
ground to Dudley across the strike. It is peculiar, because those lime- 
stone bands produce corals, which are not found in sandy or muddy de- 
posits ; and, finally, it is peculiar, because there is no physical equiva- 
lent for it ^own in the British islands, nor as yet in any part of the 
world. Sir Roderick, as a philosopher, perhaps shg^uld not, under such 
circumstances, have set up a small and peculiar district, as a model to 
guide all nations in geology, and overlook districts which are more exten- 
sive and more generally like each other. 

If the fossils got between Coalbrookdale and Aymestry, the origi- 
nal Silurian district, had been kept together in one group, and faithMly 
recorded as Upper or Lower Silurian, as the case might be, it would 
have been worthy of credit, as a definite thing, and useM to science. 
"When we find that any zone, or column, say the Wenlock, does not ac- 
tually contain the fossils found in the original Wenlock limestone, or 
shale bands, but has been tampered with, and the fossils of other dis- 
tant zones introduced into it, it is then a bad zone for Geology, for 
Paleontology, * or for Philosophy. "When the fossils of Dudley and 
Horeb Chapel were put into the Wenlock column, the fossil zone repre- 
sented by that column was deprived of its integrity, and made into a 
sham. 

In the new edition of " Siluria," 1859, the table differs from the old 
one of 1835 ; but in this, like the first, localities detached and distant 
are clubbed with one another, and two or more of them made into one 
zone. The Tyrone fossils are put into the Caradoc column, along with 
those of Kildare, Dublin, Waterford, and Wexford. Galway is put into 
the Llandovery rocks, and Kerry is put into the Wenlock zone. Siluria, 
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Ed., 1854, p. 171. The whole eequencd of the zones of the Graywacke, 
as tiie author interpreted them, appears to have been put into concision 
by this transposition, and the whole table vitiated when thus deprived 
of its integrity. 

I know the Irish districts ; and, no matter what a paleontologist, or 
a system-making geologist may say, I know that in Cunemarra is ex- 
posed the lowest part of the Graywacke in Ireland. There is nothing 
more obvious in all nature than that Graywacke lies there unconform- 
ably on mfca slate. Any one who, in order to support a theory, says 
that mica slat^ is not an older rock in Galway, but the same Gray- 
wacke altered by metamorphic action, appears to me to be going too far 
in support of any theory. 

The author says,[Siluria, 1859, p. 531 : "In the column, Llandovery 
rocks, both the upper and lower divisions are united, as they form one 
natural history division." Into this column he has put the Galway fos- 
sils, as already stated. There ought to have been some further explana- 
tion of this. How do the upper and lower divisions form one natural 
history division ? What is a natural history division ? The explana- 
tion given seems a misty one. If the Galway fossils, according to his 
views, partake of a mixed character, it was he that mixed them. He 
made an artificial test, by which he compared them, and he could not get 
them to fall in with his test, in either the upper or the lower. The 
great Almighty made the Galway zone ; the author of Siluria made 
Sie Llandovery column. By the one, the Galway series of rocks and 
fossils were placed in His foundation ; the other put them in the fourth 
story of his fabric. 

As for Kerry, I have shown that there are 13,000 feet in thickness 
of grits and slates in Mount Eagle, lying conformably over the fossilife- 
rous band at Dunquin, and this appears to me a weighty reason for 
keeping it below. If Aymestry and Wenlock be in the upper zone of 
the Graywacke, Cunemarra and Dingle are^not. The original Silurian 
country cannot be made an equivalent similar to any of our Irish dis- 
tricts, whatever conclusions may be drawn from a handful of fossils. 
Let no man .put above what the Great Maker has put below. 

The practice of distinguishing groups of Silurian strata in England 
does not appear to apply in Ireland. We have here no such bands of 
limestone and shale as those of Wenlock, Ludlow, and Aymestry. The 
western groups of South Wales, and that of Llandovery, resemble the 
fossUiferous districts of Ireland more. The same observations, I be- 
lieve, apply to North Wales, to Scotland, and to Westmoreland ; I might 
add, perhaps, America. The author himself says emphatically that in 
Bufisia *^ There is no succession of the rocks to be found Kke that near 
Ludlow." — Quarterly Jour. Geol. Soc, xv., 416. And again : " I ascer- 
tained that in Bohemia, Scandinavia, and Eussia the chief inferior zone 
of primeval life was essentially the Lower Silurian of Britain." — Siluria, 
p. 10. In those quotations the author goes even farther in support of 
my views than I had opportunity to go myself. 

In speaking of the l^rrone dbtrict, I have made some comparisons, 
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wbich would lead to the inference that the so-called Old Red Sandstone 
of Herefordshire and the Brownstone of Tyrone are equivalents. I have 
seen both, and I believe they are. This Old Bed Sandstone overlies the 
upper Saurian rocks of Wenlock and Aymestry, conformably ; thebrown- 
stone of Tyrone overHes the fossiliferous rocks at Lisbellaw and at Po- 
meroy conformably. What is the conclusion to be drawn from these 
facts ? That the rocks about Ludlow and the rocks about Lisbellaw 
are equivalents, both being^ covered conformably by the brown groups, 
seven or eight thousand feet in thickness, and in exactly similar posi* 
tions as to succession. If Ludlow and Wenlock be in the upper part 
of the graywacke, so are Lisbellaw and Pomeroy. 

I kaow that this view of the graywacke of Tyrone, with its fossils, 
being put as the upper part of that group, will be cried down with a 
loud and long cry. Wliat do I care for such cries ? I surveyed and 
examined this district geologically, and ought to know it better than 
any man who never saw it, and in this case who undertakes to give it 
a position in the sequence by its fossils, according as he found fossils 
in another district many hundreds of miles away. I think no man has 
a right to interpret the works of Nature in this loose way. I do not 
care for the assertion that the Tyrone fossils are lower Silurian, because 
with my eyes open I see they are in the uppermost part of the fosilife- 
reus Graywacke. 

In South Wales, Professor Phillips has put all to the west of Llan- 
dilo into his western or lower Silurian district. The author of the Si- 
lurian System has put the same locaUties into his upper Silurian group» 
This is a* difference. It may be useful to select a few of the descrip** 
tions of the upper Ludlow rocks, as they are given in the original Silu- 
rian System, with a view to explain it. 

1. By the section given in the Silurian System at p. 196, and the 
accompanying letter-press, it appears, as already stated, that the original 
typical Silurian district has the outcrops of three parallel bands of Hme- 
stone, alternating with bands of shale. Two of those are called the 
Aymestry and Wenlock limestones, and the third, which is thin in this 
district, but well developed elsewhere, is called the Woolhope lime- 
stone« 

2. Page 215 : — " The two formations of Ludlow and Wenlock pos- 
sess so much of a common lithological aspect, and offer such intimate 
passages from one to the other in the distribution of the organic remains, 
that fiiey form a very distinct natural sub-group, which I have termed 
Upper Silurian. The expediency of thus grouping them will be appa- 
rent when these deposits are traced over a more extended area ; for 
whenever the bands of limestone thin out, the masses, having an uniform 
argillaceous or mudstone character, are so blended, particularly when 
they occur together in one mountain mass — as in the Long Mountain, 
Salop, the adjacent parts of Montgomeryshire, and in Eadnor Forest- 
that the subdivisions, which are clear in this (the Wenlock) district, can 
no longer be detected." 

3. Speaking of the Country about Badnor Forest and Clun, at page 
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316, he says :— '' In this difltrict, there being no trace of limestone, it is 
impracticable to subdivide the mass into formations^ or even to endeavour 
to separate with accuracy the Ludlow firom the Wenlock formation^ the 
whole representing the Upper Silurian rocks." 

4. Page 349 : — '' ^ear Caermarthen the Upper Silurian rocks thin 
out considerably, and are quite incapable of subdivision ; for, although a 
partially fossiliferous gray sandstone, which may be termed Ludlow rock, 
rises out from beneath the tilestones of the Old Bed Sandstone, there is 
little subjacent schist and shale to represent the lower Ludlock rock, and 
no trace of subordinate limestone. This member of the Silurian System 
in Caermarthenshire is so unlike the beds of the same age in Salop, 
Hereford, and Radnor, that what in these three latter counties is called 
a mudstone is here represented by a hard, compact sandstone." 

5. Page 390 : — " To the westward of Karbeth the junction of the 
Silurian rocks and the Old Bed Sandstone is so obscured by dislocation 
and denudation that it is impossible to determine precisely the age of 
each underlying stratum, which is successively brought into contact 
with the Old Bed Sandstone. Thus, at Canaston Wood the fossils con- 
tained in the Silurian rock compel us to place it in the Oaradoc Sand- 
stone ; whilst at Milling the Ataphus eaitdatttSf and other fossils, would 
indicate the age of that of Wenlock." 

6. Page 173 : — " We must not, however, judge of the antiquity of 
rocks by their mineral aspect, nor even by their Hthological structure ; 
for, as I shall have occasion to show, there are many portions of the Old 
Bed Sandstone, particularly in Pembrokeshire, undistinguishable in these 
respects from the oldest Graywacke rocks ; whilst strata of the under- 
lying Silurian System, formerly termed Oraywacke, so far from assum- 
ing an air of higher antiquity, in numberless cases, and over very large 
areas, resemble closely some of the younger secondary deposits." 

I have selected, out of many, the few foregoing descriptions of locali- 
ties in the Upper Silurian rocks, to show what great differences there 
are in the lithological characters of those rocks, the probability that the 
Upper SUurian tvpe has been mistaken for some other division, and, if 
they be all true, now difficult it is to choose the best of them as a general 
type for all the world. The author chose that with the three bands of 
lunestone; but that appears to be the worst of them — the exception 
rather than the rule. !N'one of the others described in the foregoing 
quotations have any limestone, and, so far, they are more nearly like 
each other, being all, as it is said, overlaid with Old Bed Sandstone. 

There are many bands of red saQdstone and red grit in the Gray- 
waoke group, and hence some of them appear to me to bave been mistaken 
for others. The Old Bed Sandstone of Herefordshire, and the Old Bed 
Sandstone of the carboniferous rocks, are two very difibrent things. 
The first is a subdivision of the Silurian rocks, and its beds lie conform- 
ably on those rocks ; the second is the lowest member of the carbonife- 
rous rocks in Ireland and other places, and lies always unconformably 
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on the inferior older rocks, as I have shown in a paper printed' in the 
<' Journal of the (Geological Society of Dnhlin/' toI. yiI., p. 115. Both 
kinds occur in Herefordshire and Brecknock — ^the first forming the great 
mass of hrown and green grits of those counties; the second occnrs at 
the Vans of Brecon, and continnes below the limestone along the north- 
em outcrop of the coal-field of South Wales. This is the upper member 
of the Old Bed Sandstone of the Silurian System, called " quartzoee con- 
glomerates and sandstones," which is represented as a part o^ and its 
beds conformable with, the underlying rocks ; but those conglomerates 
have been shown by Sir H. De La Beche to dip conformably under the 
overlying carboniferous limestone, and to lie unconformably on the 
brown grits of the hills of Brecon — Memoirs of GeoL Suit, of Great 
Britain, yoL i., p. 60. The same thing is shown by Professor Sedgwick, 
British Pal. Foss., Introd., p. 28. 

The two localities, Nos. 4 and 5 (Caermarthen and Karbeth), appear 
to be so different from the others that, for my part, I would at once join 
Professor Phillips, and put all the Upper Silurian localities of the Silurian 
System described west of Llandilo into his lower regions. 

Prom these views it will be seen that I look upon the arrangement 
of the Silurian strata, as made out by the author, objectionable, because 
the model district from which the arrangement was made is a small and 
a peculiar district, and results deduced from it cannot be applied to other 
districts which bear no physical resemblance or analogy to it, and also 
because the columns are not recorded with int^^ity. When the Dudley 
and Horeb Chapel fossils w^*e put into what is called the Wenlock 
-column, the Wenlock column was neither one thing nor the other : it 
was spoiled as an item for philosophy. 

I would suggest that those who take an interest in this matter 
should not take all this at my word, or according to my method ; but 
let each man strike out a way to examine the subject for himself. I 
may take an erroneous view of how this examination ought to be con- 
ducted. Human views are fallible. I cannot pretend to know the sub- 
ject better than others, but it so happened that I had good opportunities 
in Ireland. 

I am sorry for differing in my views from any contemporary, but I 
cannot help it. I look upon the natural succession of rocks to be enti- 
tled to take rank before any artificial arrangement made from fossils, 
however plausible. Scientific men should be glad to hear the opinions 
of those that differ from them — how widely it matters not, so long as 
they are honest. 

England, I believe, was the first place, and Sir Boderick Murchison 
the first man in Europe, that endeavoured to reduce to system, by means 
of fossils, the probable succession, in bands or in groups, of the Gray- 
wache rocks as a whole ; and, though he may not have succeeded in his 
views, the geologists of the world are deeply indebted to him, not for 
making the system of seven columns, nor for making the upper and lower 
divisions of his system out of the materials he used on that occasion, but 
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for Bearching for fossils, and for figuring, engraving, describing, and 
publishing those he found. This pm*t of his labours is a lasting benefit 
to the science. He was once a soldier. I heard him say so at the 
meeting of the British Association at Dublin in 1835, and again at the 
Birmingham meeting in the Cave at Dudley, where he gave his history 
to a large crowd. From the army he turned to geology — a pursuit to 
which he had previously no idea he ever would turn. His example sti- 
mulated, and his publications assisted men everywhere to pursue the 
subject. He devoted his talents and his time in the prime of life, and, 
above aU, his fortune (for the money he spent on it was his own), to the 
service of geology. Where is the other man that has done the like ? 

But, with all due admiration and respect for the author of the Silu- 
rian System, and the high enthusiasm of his devotion to his £Eivourite 
science, I do not consider any man is bound to adopt {his conclusions or 
his theories, more especially when they happen to be at variance with 
conclusions drawn from that man's own experience. It is an unpala- 
table task, and, perhaps, in some degree ungracious, to point out faults 
in the work of any one. In this case I have no doubt but that the 
author himself would be the very first to correct any error in his system, 
if such error were clearly laid before him, so as to produce conviction in 
his mind that the systiem was erroneous ; but it requires a deal of ham- 
mering to drive an old idea out of the head of a geologist, and put a new 
one in its place. 

He made, as he says, and as he believes, a discovery in natural his- 
tory, which had hitherto escaped the most penetrating philosophers. He 
published a new theory, and the world instantly adopted his opinions, 
and with such zeal, that we find many respectable writers of l3ie time 
catching at opportunities to express their approbation of them. Since his 
views were published, however, very much more information has been 
collected on this subject, which gives results that appear not to agree 
with his original theory. 

In the last edition df " Siluria," 1859, p. 14Y, in speaking of the 
XJppei* Ludlow rocks, the author says : — ** It is chiefly on this upper por- 
tion of the formation that the best defined organic remains are found, 
often preserving the sharpness of their forms and the remains of their 
original shelly coverings. Here we meet with a provision of the foljow- 
ing fossils : — Chonetea lata, Orthonota amygdalinay Goniophora cymbcB- 
formiSy Pterima lineatula, Pterinea retroflexay Orhicula rugata, Orthis 
elega/nttda, Orthis lunata, Rhynchonella nucula, Turbo coralliiy Turbo octa- 
viuB, and the curved, shelly, annelid tube, SerpuUtes longissimiM. The 
Comulites serpula/rius, with the minute Beyrichia Kladeni, are also not 
uncommon." 

As this must be presumed to be the most correct reading published in 
any of the author's works, I wiU take those fossils individually, and try 
'their merits by the present state of our knowledge on the subject, and 
note if they be found in any lower localities. 
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ChmeUt lata : Got in six localities of Phillipe's lower zones in the 
western part of South Wales. — Mem. GeoL Bur*, ii. 289. 

Br. PaL Fos., p. 260 : One locality, MidcUetoi^ Park, Llandeilo. 
In Ireland : Got in four oonnties, Tyrone, Gbdway, Waterford, and 
Kerry. 
Orihanota amygdaUna^ Mem. GeoL Sur., ii 265 : Three localities^ in the 
lower sones of Phillips. 
In Ireland : Not fonnd. 
Gomophora cymhaformUy Mem. GeoL Snr., ii. 267 : Three localitieB in 
Phillips's lower eones. 

Br. Pal. Fos. : One localiiy, Hdreh ChapeL 
Ireland : One locality, Galway. 
PterimalineaUda, Mem. GeoL Snr., ii. 271 : Bix localities in Phillips's 
lower zones. 

Ireland : Two localities, Galway and Kerry. 
Ftmnearetroflexay Mem. GeoL Sar.,ii. 271 : Eight localities in Phillips's 
lower zones. 

Br. PaL Fos. : One locality, Horeb ChapeL 
In Ireland': Two ooxmties, Galway and Kerry. 
OrhimUa rugata, Mem. G^l. Sor., ii. 276 : Two localities near Builth. 

In Ireland : Not found. 
Orthis $Ugantula, Mem. GeoL Bur., ii. 288 : Thirty>eight localities in 
South Wales, western region. 

Br. Pal. Fos., p. 217 : Eighteen localities. 
Ireland : Five counties, T;^ne, Galway, Kildaie, Waterford, and 
Kerry. 
OrihiB lunata, Mem. GeoL Bur., ii. 290 : One locality in western region 
of South Wales. 

Br. PaL Fos., p. 221 : One locality, Goldengroye, western r^on 

of South Wales. 
In Ireland : Three counties, Tyrone, Waterford, and Kerry. 
Bhynehanetta nucula, Mem. GeoL Sur., ii. 281 : One locality in lower. 
Br. Pal. Fos., p. 205 : Three localities in lower. 
Ireland : Three counties, Tyrone, Galway, and Kerry. 
Turho GordlUiy Mem. GeoL Bur., ii. 261: Four localities in South Wales, 
western region. 

Ireland : One locality, Kerry. 
Twrho actavius {EuompKalm earinatus), Mem. GeoL Bur. : Not found. 
Br. Pal. Fob. : Got at three localities, which are called Upper. 
Ireland: Not found. 
SerpuUtee longissimus, Mem. GeoL Bur., ii. 182 : Three localities at 
Bmlth. 

Br. Pal. Fos. : Only at Aymestry. 
Ireland : One locality, Kerry. 
Camulites $erpulariu8, Mem. GeoL Bur., ii 229 : Three localities, lower. 
Br. PaL Fos. : Not recorded. 
Ireland : One locality, Kerry. 
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Beyriehia Kloedmiy Mem. Geol. Soc, ii.> 234 : Three localities in Sonth 
Wales, western region. 

In Ireland : Two localities, Galway and Kerry. 

Out of the above fourteen species, it is seen that ten occur in un- 
doubted lower Silurian localities, as well as in the Ludlow or upper 
rocks. 

Species. 

The Table in the Silurian system clSntauis in the whole . 875 
Deduct Fishes of the Old Red Sandstone, 18 

Bemains, 857 

Take Lower Silurian species in thei Table, 116 

Total Upper Silurian species remains, . 241 
Again, take the fossils put into the Table as Upper Si- 
lurian, got outside the boundaries of the original Silurian 
zones, in the following detached places : — 

Dudley, 52 

Usk. 

Tortworth, 1 2i 

"Woolhope, 

The Malyems, 

Marloes Bay, 

Freshwater East, }....... 6 

Llandeilo, 

Horeb Chapel, 18 

FeHndre, 6 

— 103 



Total within the boundaries of the original region, ^ .„g 

between Coalbrook Dale and Aymestry, all Upper, J 
Of which 79 are in the Ludlow column, and 59 in the Wenlock. 

Thus it may be seen that the nimiber in the columns of the Upper 
Silurian zones in the Table are swelled out to 241 species, while the 
number actually got within the boundaries is 138. The external scat- 
tered tribes are almost equal to the native standing army. 

In the comparisons I mean presently to make, none of the fossils in 
the new table can be made use of except those which are recorded in 
the original Silurian System, which may be known by reference to the 
first double column of my table. It is on the list printed in that work 
that depends the efficacy of the seven zones, the upper and lower divi- 
sions, and the whole system. I shall examine a few localities by com- 
paring the Upper Silurian fossils of the original list, as copied and given 
in the first column of my new table, with the discoveries made since by 
Phillips and M'Coy, and see how those so-called upper fossils bear the 
test of this comparison. 
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Taking a cursory glance over the columns of my table, and compar- 
ing the first division of it, which consists of two columns, and represents 
the fossils of the original Silurian System, Upper and Lower, with the 
second, which represents South Wales, it is surprising what a number 
of'Murchison's upper fossils are found in Phillip's lower zones; and 
again, the first column, compared with the third, the British PalsBozolc 
Fossils, a great number additional come down. Lastly, compare the 
fossils of the Silurian System with th0 five columns of McCoy's Silurian 
Fossils of Ireland, and numerous species go farther in the same directicHiy 
that is, into Lower Silurian zones. 

I come now to test Dudley as an Upper Silurian locality. The fos- 
sils got there, and recorded by the author in the original table, and the 
letter-press localities, were fif^-two. Those obtained by Professor Sedg- 
wick, and printed in the '' British Paheozoic Fossils," p. 350, are forty- 
five ; but of these, thirteen species are the same as the author got, so 
that Professor Sedgwick got thirty-two others, of which nine were new 
ones. This number, added to fifty -two, as above, makes eighty-four 
species in all got by these two gentlemen at Dudley. Thirty-four of 
these are corals, or crinoids, two natural divisions which abound in this 
locality, and are extremely scarce or wholly absent in others. Taking 
those thirty-four corals, or crinoids, for the present, from the eighty- 
four above, leaves fifky species. If those fifty be strictly examined by 
my new table, it will be found that forty-nine of them have been found 
in Lower Silurian localities in other places in Great Britain and Ireland, 
leaving onljr one species exclusively Upper. Even leaving in the cri- 
noids and corals from the whole eighty-four, take forty-nine lower ones^ 
there remain thirty-five upper ones, corals and all. Whether ought 
Dudley be called Upper or Lower Silurian ? More fossils belonging to 
Lower Silurian columns exist in it than belong to Upper ; but Dud- 
ley, physically, cannot be both Lower and Upper. It is one and xm- 
divided, and the majority of its fossils belongs to the Lower, It is, 
therefore, as one locdity, Lower Silurian. 

It appears to me that the Dudley limestone and shale have not a 
much greater preponderance of fdssils peculiar to it than many other 
fossiliferous localities in the Graywacke rocks. Sixteen crinoids are the 
chief fossils of that kind found in the gray argillaceous limestone of that 
district. This is not deserving any more especial notice than another 
locality deserves for graptolites, or a third for brachiopoda. Wenlock 
and Dudley, to be sure, have yielded some fossils which are common to 
both ; this is a significant fact ; but I believe it to be more owing to the 
limestone, and its vicinity, which is palpable in both localities, than to 
their being equivalent parts of the same zone, of which there is no proof. 
Corals and crinoids are the peculiar kinds of fossils in both. The cal- 
careous element is favourable to the production of coral everywhere in 
the system, above and below ; at Wenlock in Shropshire, say above ; 
at Portrane in Dublin, below ; at Kilbride in Galway, in the very bot- 
tom ; at Ferriter's Cove in Kerry, also low in the series. This is the 
case also in the mountain limestone at Hook Head in Ireland, where the 
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finest specimens of crinoids have been obtained. This disposition of 
particular animals to flourish in certain mineralogical deposits appears 
to have prevailed in early times, and it continues to the present day ; 
for we fuid the cockle and the razor-fish inhabiting sand ; lutraria and 
scrobicularia in mud ; muscles and limpets attached to rocks ; and any 
one of these will not live in the habitat of another. 

The foregoing trial regarding Dudley is such asj if doubted, every 
man may make for himself, as I have already said. I trust I have ex- 
plained satisfactorily the materials from which my table is constructed, 
and the manner in which those materials have been applied. I made 
detailed lists of the names of the fossils in each case, and would print 
them all, only for a desire to keep this paper short ; such lists, except 
to one immediately concerned, would be of no general interest 

"No man living can tell whether the Dudley limestone belongs to the 
bottom, the middle, or the top of the Gxaywacke system of rocks. It 
is the top of an anticlinal convolution. Can a man tell by physical 
means, if he stand on the top of any convolution, well covered up in the 
grounds to the east and to the west with other formations, whether that 
rock he stands on be one of the first of that group ever deposited, or one 
of the last ? Certainly not. Being the top of an anticlinal curve, it 
dives into the earth at both sides to an unknown depth. It dips on the 
west side at an angle of about 45"*. At two miles distance westward, 
that band of limestone will be above 10,000 feet in perpendicular depth 
below the horizon of Dudley. Wenlock is 23 miles to the west of it. 
It is a wild conjecture to say that the limestone at Wenlock is the 
equivalent of the limestone at Dudley, when there is no trace of phy- 
sical connexion visible between them. Besides this, there is but one 
band of limestone visible at Dudley, in one part of it, which is separated 
into two at another part ; there are three different parallel bands of lime- 
stone in the original Silurian district. This makes them still more un- 
like each other as equivalents. The Dudley limestone, too, may be 
ftigitive in its extended development, as well as the bands called Wen- 
lock, Ludlow, or Aymestry limestones ; and this fugitive character in 
any bands of rock makes them unfit to be selected for reference, to de- 
termine the position of any zone in the txray wacke of other regions. 

. Let us next examine Horeb Chapel. This locality, as already stated, 
is sixty miles south-west of the original Siluria. There are two corro- 
borating circumstances to show that it belongs to the lower zones : the 
first is, that Professor Phillips has put Llandeilo and its vicinity, includ- 
ing Horeb Chapel, into his western, or lower region. — Mem. Geol. Surv. 
Great Britain, p. 248. The second is from the fossils. Prom Horeb 
Chapel there are recorded in the Silurian system 19 species. Tried by 
the same test as Dudley, 16 of those are found in lower zones, leaving 
only 3 exclusively upper. Horeb Chapel is, therefore, with the great 
majority of its fossils. Lower Silurian. 

At Benson Knot, in Westmoreland, Professor Sedgwick got 50 spe- 
cies of fossils. He gives a list of them at page 352 of &e Brit. Pal. Fos., 
of which 16 are new, named by Professor M'Coy, so that he found 34 
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species known befi>re. Tr3ring this list by the same test as before, it 
includes 31 which have been found in lower zones in other places. 
From 34 take 31, leaves only 3 species known exclusively as upper, at 
Benson Knot. By its fossils it is, therefore^ Lower Silurian. 

Brigsteer, another locality in Westmorelaiid, put into Upper Silurian, 
turns out nearly the same way. Out of 15 species, leaving out 4 new, 
there are 8 lower and 3 upper. 

Take the original Upper Silurian district in itself, pure and un- 
mixed. It may be represented by the space extendiog between Coalbrook 
Dale and Aymestry, twenty miles long and four miles wide. This 
space has no detached part ; it comprises the outcrops of the three zones 
of limestone, and the intervening shales, which have been specially 
called the Upper Silurian district. The fossils obtained within this 
space must, undeniably, be Upper Silurian fossils, if any such there be. 

I went carefully th]X)ugh the Silurian System with such maps as 
were within my reach, and from the table of fossils, and the letter-press 
localities, I culled out and made a list of all the fossils that were ob- 
tained within this area, as well as I could determiae them; of course, 
not including Dudley, nor any locality beyond the boundaries so fixed 
upon. 

The result turned out to be, that there are within the space defined 
122 species. This number does not include the fishes of the so-called 
Old Bed Sandstone, nor 13 species of moUusca in the same zone, nor a 
few plants, and doubtful items. Testing this truly Upper Silurian area, 
the model farm of the Silurian System, as it may be called, by the new 
table— *of these 122 species, 82 will be found to occur in Lower Silurian 
^ones in other places, and only 40 upper species remaining peculiar to 
the district, which have not yet been found in any lower zone ; so that 
this district, like Dudley, with 82 lower and 40 upper species, must be, 
with the majority of the fossils, called a Lower Silurian district. 

This extraordinary result could not have been foreseen by the au- 
thor at the time of the publication of the Silurian System. It has been 
developed by discoveries and publications made since that time. It ap- 
pears to me that at the present day it is useless to try to uphold the old 
theory any longer ; that the seven columns must vanish, and even the 
upper and the lower, the two great subdivisions of the system. We must 
henceforth be content to take the Old Graywacke as a whole, as one sys- 
tem, which does not bear subdivision into palaeontological zones. 

Professor Sedgwick himself has had a hand in ^e arrangement of 
the zones he examined. • Seeing the manner in which those trials have 
turned out generally, doubts occurred regarding North Wales, where 
there is on the map of Siluria, 1859, a large area shown as Upper Silu- 
rian rocks. M*Coy says, Brit. PaL Fob., p. 325 : — "I have drawn up 
the following lists of aU the localities, arranged in alphabetical order, to 
facilitate reference, and to each locality Professor Sedgwick has added 
his geological interpretation of the age of the rock there oceurring, from 
which the specimens were obtained." Those lists afibrd a facility of testing 
some of the localities of this country, some of which he calls Oaradoc or 
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Bala, some of them "Wenlock shale, some Ludlow rocks, &c., &o. I shall 
copy the fossils of a few of the upper localities, and try them by the 
usual test, with one exception, and thereby 8e6 how they turn out ac- 
cording to the Professor's own interpretation. The exception just al- 
luded to is, that I will not make use of the third division of the table, 
his own upper and lower zones, in deciding for or against his own 
views, as to what fossils belong to the upper, or what fossils to the 
lower part of the Graywacke. 



GwK Oraio dhu, Lower Ludlow. 

Hemythiib navicula, . 
„ nnculA, . . 
Chonetes lata, .... 
Plerinea tenuistriata, . 
Leptodomiu amjgdalina, 
Caidiola inteirapta, . . 



DiNAs Bban, Llangollen, Lower 
Ludlow and We^ock Shale. 



Spongarinm Edwards!, . 
Serpnlites dispar, . . . 
Hemythyris nucula, • . 
„ navicnla, . 

Orihis Itinata, .... 
Ambonychia acnticostata, 
Cuculldila coarctata, . . 
Nncnla levata, .... 
Theca Forbesii (Usk), . 
HolopeOa gradlior, . . 
Orthoceras laqneatnm, . 
„ tennicinctam, 

Gjcloceras tracheale, . . 



£bw Gilfaob, Lower Lndlow. 



Hemythyris nayicula, 
Orthis lonata, . . . 
Pterinea tennSatriata, 
CSardiola internipta, . 



SiL. Sts. 



I 



i 



1 
1 
1 



1 



1 

I 



1 
I 



I 
1 
1 



1 
1 



. . * 
. . . 
. .. 



. . . 
. . . 



Phili. 



6 

4 



. . . . 
. . . * 



4 
4 
5 



I 



2 
1 
8 



2 
1 



1 
2 
2 



4 
6 



2 
2 



i 



4 
8 

4 
1 

a . 
1 



8 

4 
8 



• *• 



4 
8 
I 
1 
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Llanfaib Boad, Wjelohpool, 
Wenlock Shale. 



GraptolithuB Marehisoni, 
Beyrichia Klndeni, . . 
Odontochile candata, 
Leptena minina, . . . 



LLAsroTirrw, Wsixshpool, 
Wenlock Shale. 



Graptolithns Ludensia, . . 

FaToeitea alveolaria, . . . 

Portlockia Stokeaii, . . . 

Calymene brevicapitata, . 

Spiilfera insularis, . . • . 

Leptona qninquecostata, . 

Cardiola intemipta, . . . 

Area Edmondiiformis, . . 

Orthoceraa angnlatnm, . . 
Orthooeraa Babandolatum, 



MUBCH. 



• • • • 



Mtntdd Y Gabr, Denbigh, 
Lower Ladlow. 



Spirigerina reticnlaria, 
Hemythyris navicnla, 
Hemythyrifl nuculai . 
Orthia elegantnla, . . 
Leptasna lasvigata, . . 
Cardiola intemipta, . 



1 
1 
1 
1 
1 
1 



Phill. 



4 
6 
1 



8 
5 
1 



4 
*4 



6 
4 
4 
5 
1 
4 



I 



4 
2 
8 



8 
8 
1 
2 

1 



1 
2 



4 
2 
1 
6 



a 



2 
1 



1 
3 
2 
2 
1 
2 
4 



1 
2 



2 
4 
3 
5 



I shall make a few observations on the foregoing lists of fossils from 
six localities of the middle and northern parts of Wales. 

Cwm Craig Dhu, called Lower Ludlow, p. 858, has a list of six fos-* 
sils, of which five were got in the Upper Silurian country by Sir R. 
Murchison, and appear in his table as Upper Silurian fossils ; but it may 
be seen also that the whole six have been got in Lower Silurian, in five 
of Phillips' lower or western regions, and in several Irish counties. 
Those fossils, or this locality, cannot be called Lower Ludlow. 

Dinas Bran, near Llangollen, Lower Ludlow, and Wenlock shale, 
p. 359. Thirteen fossils are recorded from this place. Of these, five 
are new and peculiar, which cannot be counted, leaving eight known 
before. Of those eight, two are from upper localities exclusively, and 
six are from lower zones. Sinas Bran cannot, therefore, be called an 
Upper Silurian locality. 
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Erw Gilfach, Lower Ludlow, p. 860. Four fossils were got here ; 
three of them ore in the upper zones of the table in the Silurian System, 
and the whole four occur also in three of Phillips's western regions, and 
in four Irish counties. This cannot be called Lower Ludlow. 

Llanfair Eoad, Welchpool, Wenlock shale, p. 365. Four species 
were obtained here, of which one is upper, and three lower. Not Wen- 
lock shald; therefore. 

Llangynyw, Welchpool, Wenlock shale, p. 365. Here ten fossils 
were found, one of which is new. Not one of the other nine is exclu- 
sively upper. Four are both npper and lower, and five lower. This is 
not a Wenlock shale locality, which should have all upper tbssils, and 
no lower. 

Mynydd y Gaer, Denbigh^ Lower Ludlow, p. 369. Here were ob- 
tained six species ; one exclusively npper, the other five both upper and 
lower. This cannot be a Lower Ludlow rock locality. 

From those observations and conclusions it appears that there are no 
just palseontological grounds for extending the Upper Silurian rocks into 
North Wales at all. Some of the species in the six foregoing lists are 
repeated in other localities. There are forty-three names ennmerated. 
Of those forty-three, nine are repetitions, and five are new, which can- 
not be accounted as belonging to upper or to lower. Those fourteen, 
taken out of forty-three, leaves twenty-nine species known before, of 
which four only are exclusively upper. The other twenty-fiVe have 
been found in the western region of South Wales, or in Lish counties, 
which I count all the same. 

It appears to me that Professor Sedgwick, in fixing on his paleeon- 
tological zones, took his cue jfrom the table in the Silurian System. Out 
of the twenty-nine species above mentioned, tweuty-three of them are 
found in the npper columns of that table, and not in the lower. This 
might have influenced the Professor in determining that a large portion 
of the rocks of North Wales is Wenlock shale and Ludlow rocks. He 
would have believed that the twenty-three species above alluded to were 
exclusively Upper Silurian fossils, and according to the creed laid down 
in the table, he would have classed all rocks which contained some of 
those fossils as Upper Silurian. If this be bo, he is one man that the 
table has led astray. 

The original subdivision of the Silurian System into seven zones was 
a mere theory, and not a bad idea for an experiment ; but it has not 
been supported by recent observation. A strong point in the refutation 
of it is a glance at the table itself, in Siluria, £d. 1859, p. 532. Take 
a fossil {Halysites eatenula/riua) in that table, and it may be seen that it 
occurs in four out of the seveih zones; Stenopora fibrosa in five; Gra^to- 
lithus priodon in four zones ; Orthis elegantula in five ; Calymene Blti- 
menhachii occurs in four. A large proportion of the fossils of the table 
occurs in two or three or four of the zones. This is not according to 
what might be expected by the precision attributed to a zone which is 
assuniied to contain fossils of a kind which will not occur in any other. 
This principle pervades the whole work as first published. At present, 
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foBsOfl appear to be taking the lead, and sapcrpoeitioii ia often disre* 
garded. The rocka appear to be made to Ml into whatever place the 
palflBontologiat may assign. 

In Silnria, 1859, p. 175, it is said : — ** The overlying position of the 
sdustose strata of the Pentland hills has been indicated ; and as the 
Orthoceratites discovered in them most resemble those of the Wenlock 
formation, and as a Wenlock Brachiopod (^Rhynchonella compressa) has 
also been found in them, as before stated by Mr. Giekie, there is little 
doubt that those schists are younger than any of the Girvan beds, and 
are of Upper Silurian age." 

The author of " Siluria" is evidently not a doubter, when the 
fancy strikes him. I confess I would doubt that the geology of the Pent- 
land Hills should be determined upon such evidence as a few Orthoceras 
resembling each other, which is no proof at all, for they all resemble each 
other, and one Ehynchonella identical with one got in the Wenlock 
rocks. When I see that so many fossils occur in two, three, four, or 
five Silurian zones, I would not readily believe that, from such slight 
evidence as one fossil, such a group as the Pentland Hills should be 
called a Wenlock group. 

Again — Terehratula navieula — ^he says, Siluria, p. 201 : — '' This 
shell is of great geological value, being extremely persistent, and mark- 
ing always the same horizon, even to a distance of nearly one hundred 
miles. The beds which it occupies are so calcareous, and pass so natu- 
rally into the Ayme^try limestone, that they may in all such cases be 
grouped with that rock." 

Such dogmas will not hold. Professor Phillips got this fossil {Tere- 
hratula navieula) at Llandilo and at Builth ; Professor Sedgwick got it 
at Mayhill, Welchpool, Dinas Bran, Mynydd y Gaer, Cwin Craig Dhu, 
Erew Gill Fach— Br. Pal. Pos., p. 204 ; and I got it in Tyrone at Tir- 
naskea, in Galway at Glencraff, in Eildare at the Chair, and in Kerry at 
Doonquin and Ticravane. All the above localities cannot be grouped 
with the Aymestry rock, nor, as appears to me, any of them* Erom 
this, every one can judge for himself what he thmks may be the geolo- 
gical value of a fossil 

The lower part of the Graywacke in Cunemarra, the middle at Dingle, 
and the upper at Pomeroy, have no suites of fossils contrasting strongly 
with one another. Whatever peculiarity there is, consists in the extra- 
ordinary abundance of some fossils in certain localities ; for instance, of 
Atrypa hemispheriea in Cunemarra, well exposed at Bunowen, Maume, 
Cappacorcogue, and Shanballymore ; of Halysites catenulartua, in gi'eat 
abundance at the north side of Ferriter's Cove, near Dingle in Kerry, 
and at Kilbride in Galway ,* of Trilobites and Brachiopods at Carrieka- 
daggan in Wexford, at Quillia in Waterford, and at Timaskea and Bar- 
d^essia in Tyrone. With the exception of those places, which are 
remarkable for the thousands of specimens of each land that might be 
procured in the places named, the other fossils occur in a general way, 
not only pretty evenly distributed in the lower, middle, and upper parts, 
but in aU the similar districts in Ireland, very nearly alike. 
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There is seldom in this country a distance of five miles of land any- 
where without faults or contortions in the strata — I might say seldom 
two miles, and often half a dozen in one mile. Those faults are many 
of them in the valleys where rivers now flow, and the inequalities of hill 
and hollow are mostly due to them. 

The reasoning of the geologist never losers sight of those leading fea- 
tures, contortion and dislocation ; and an extensive experienccrleads him 
to douBt the continuance of a particular band of rock for any great dis- 
tance. It is more than usually diflicult to follow such hand in the Gray- 
wacke— the grits and slates of one locality are so much like the grits 
and slates of another. It is a rare thing for a man to be able to recog- 
nise the same band at both sides of a valley, unless indeed there be such 
an index as a zone of gray limestone, of brov^n sandstone, or other rock, 
well distinguished by mineral character or colour. The Wenlock bands 
of limestone are, perhaps, the greatest length known in a continued zone 
in the Silurian rocks, and even those, let a geologist only look at the map 
of SiLuria, and note the contortions and shifts in the blue bands near 
Ludlow. 

I might go much more into detail on those points, but it appears to 
me needless. If the arguments I have adduced be sound, the Silurian 
System must fall to the ground ; if not, it will stand the firmer for being 
tested^ 

The worst thing about a controversy of this kind is, that so few of 
the world understand the subject. "No one knows whether the state- 
ments I make, or the views I take, regarding Galway or Tyrone be 
souiid or not. They must be taken at my word for the present, and con- 
firmed or denied by future examination. It may be years before the 
simple truth will be generally known and acknowledged. 

North Devon has been called a Silurian district by every geologist 
who visited it, and wrote upon it before 1838. Sir H. De La Beche, in 
the Geology of Cornwall, Devon, and West Somerset, says that — " The 
whole area north of a line from Barnstaple to Clayhanger is Graywacke." 
— ^P. 40. Again, he says : *' Professor Sedgwick and Mr. Murchison di- 
vided the graywackes of N'orth Devon into five subordinate groups." 
—P. 130. 

In 1837 Professor Sedgwick and Mr. Murchison read a paper before 
the Geological Society of London (Trans, ii, p. 666) ; they conclude 
that " The minor groups of South Devon are newer than the rocks of 
Snowdon and central Cumberland, and older than the Silurian of Mur- 
chison." . 

In 1837, at the meeting of the British Association at Liverpool, the 
Eev. D. Williams read a paper in which he divided the graywaeke of 
North Devon into seven minor groups, and gave all account of plants 
found in it. 

In January, 1838, Mr. Weaver read a paper to the Geological So- 
ciety of London, in which he made the rocks of the district into six sub- 
divisions, and said " they constitute a peculiar transition group." The 
transition of Weaver, I know from himself, and, as may be seen by re- 
ference to his writings, is our Graywaeke. 
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We look back on these several yiews, and it appears that the men* of 
the present day have not much improved upon them. De La Beche, and 
Williamfl, and Weaver, appear to have understood what thej described, 
and their opinions are not to be rejected. 

In my table all the new fossils, discovered since the Silurian system 
was printed in 1839, are embodied. In '' Phillips's. PalaBozoic Fossils," 
there are recorded above sixty species of fossils from North Devon, a dis- 
trict recognized as gray wacke by four or five of our most eminent geo- 
logists, as above quoted. Above thirty of those fossils have been ob- 
tained £rom the Irish carboniferous limestone and shale, as inteipreted 
by Professor M'Coy, and described in the synopsis of the carboniferous 
limestone fossils of Ireland. Those fossils are noticed in the "Atlantis," 
a scientific periodical by the Professors of the Catholic University at 
Dublin, voL ii, p. 271. I am folly satisfied that North Devon is gray- 
wacke» and that the fossils of it belong to that system. I have accor- 
dingly introduced them into the table in this paper. 

Regarding South Devon, the authors say (Trans. Geol. Soc., v., 65 1 ) : 
— '' The upper limestone in the eastern parts of South Devon generally 
appears in ^e form of great unconnected masses, more or less tabular, 
surmounted by no newer deposits. In its structure, as well as position, 
it strongly reminded us of the Great Scar limestone which rests uncon- 
formably on the slate rocks of Cumberland and Westmoreland. From 
this circumstance, and, perhaps, still more from some of its fossils, it 
has been occasionally confounded with the carboniferous limestone." 

This short description is certainly very like that of the carboniferous 
limestone in the neighbourhood of Sligo, in Ireland ; but there is one 
thing dissimilar, and that is, in SUgo the coal-measures where they oc- 
cur rest on the limestone conformably in all cases ; whereas, Mr. Aus* 
ten, in a paper in the Trans. GeoL Soc., London (second series, vi., 458, 
figs. 9, 10), shows clearly that the culm-measures of Devonshire, in one 
place, at least, near Ashburton, rest imconformably on the limestone of 
Newtown BuaheL This tact, of the coal-measures lying on the inferior 
limestone at Sligo conformably, and at Ashburton unconformably, ap- 
pears to settle tibe matter, and goes to show that the limestone of New- 
town Bushel, notwithstanding the great proportion of its carboniferous 
limestone fossils, is not the carboniferous or mountain limestone. Never- 
theless, where such a similarity exists in the physical aspect of the 
limestone, and in the fossils of both localities, I would not venture to put 
the South Devon fossils into my table without an actual survey of parts 
of that coimtry. 

The generic names of the fossils in the table have been much altered, 
as already alluded to, by Messrs. Salter and Morris, from what they for- 
merly were. This alteration appears to lead to a more simple classifica- 
tion, and, as I have no doubt that due regard to generic character is 
preserved, it will be a great improvement. It is devoutly to be wished 
that with this reform we may have an end of the puzzling and compli- 
cated manner of nomenclature that was in use the last forty years. 

Many geologists know fossils by the old names, and cannot be yet 
aware of the recent changes. For the convenience of such persons I 
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give the following list of the chief names of genera that were altered. 
It is in alphabetical order, and consists of two columns, of which the 
first is the new names ; the second, the old corresponding names. The 
specific names generally remain unchanged, but where both have been 
altered I give the new and the old in fiill in my new table. 

The following are the chief names, in alphabetical order, of genera 
that were altered in the MoUusca :— 



Old Name. 

Acroculia. 
Area (put out). 
Atrypa. 
Avicula. 
BeUerophon. 
Cardium (out). 
Cucullaea (out). 
Cypricardia (out). 
Euomphalus. 

Helminthochiton (out). 
Inoceramus. 
Leptagonia (out). 
Leptaana. 

Leptodomus (out). 
Littorina (out). 
Lucina (out). 
Maclurea (out). 
Modiola (out). 
Modiolopsis. 
Mytilus. 
Mya (out). 
Katicopsis (out). 
iN'ucula (out). 
Orbicula (out). 
Orthis. 
Orthonota. 
Pectunculus (out). 
Pileopsis (out). 
Pleurorhynchus. 
Pleurotomana. 

Polyphemus (out). 
Pullastra (out). 
Terebratula (out). 
Trochus. 
Turbo. 

Turritella (out). 



New Name. 

Capulus, Nerita, Acroculia. 

Ctenodonta. 

Ehynchonella, Pentamerus, Athyris, Atrypa. 

Pterinea, Avicula. 

Euomphalus, BeUerophon. 

Cardiola. 

CucuUella. 

Goniophora, Orthonota, Sanguinolites. 

Eaphistoma, Trochonema, BeUerophon, Eu- 
omphalus. 

Chiton. 

Ambonychia, Inoceramus. 

Strophomena. 

Chonetes, Strophomena, Orthis, Lepteena. 

Orthonota. 

Cyclonema. 

Anodontopsis. 

OphUeta. 

Orthonota, Modiolopsis. 

Orthonota, Modiolopsis. 

Modiolopsis, Cardiola, Mytilus. 

Grammysia, Orthonota. 

Holopaea. 

Ctenodonta, CucuUella, Grammysia. 

Discina. 

Leptsena, Strophomena, Orthis. 

Grammysia, Orthonota. 

Ctenodonta. 

AcrocuHa. 

Conocardium, Pleurorhynchus. 

Murchisonia, Pleurotoma, Trochonema, 
Pleurotomaria. 

MacrocheUus. 

Anodontopsis, Ctenodonta, Modiolopsis. 

Atrypa, Eetzia, Ehynchonella. 

Cyclonema, Holopsea, Raphistoma, Trochus. 

Cyclonema, Platyschisma, Trochonema, Tur- 
bo. 

HolopeUa. 
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^e Corals, the Crinoicbi, the Bryozoa, and the Crustacea. Ixorve, it 
of them, the whole name altered. Where numerous q>ecific naxaos 2 
been so altered, to give the new names would require almost auot 
list. I must refer those to the table, where I ha>e g;i\'en oixe synoB 
for each, and that the laost eomiiion I know.. 



ATJTH0BITIB8 BXFEBSKD TO IN THB TABLE, WITH THE OOVTBAOTZOXTS. 



A. ^< u., • . 
Ag. P. Fo«., . 
Anflt. A. N. H., 
Aost. Mon. Crin. 
Bar. S. S* Boh., 
Brong., . . • 
Dav. Bill. S. 0., 
Dec. G. S., . 
£dw. A. Mas., 
£dw. Br. Cor., 
Flem. Br. An., 
Forb. M. G. S., 
Geol. Trans., . 
Gold. Pet,. . 
Hall, P. N. Y., 
Hark. G. J., . 
His., • • • . 
Jones, A. 17. H., 
Joum. Geol. Soc., 
Lam., . • • • 
Linn. Sil. Sys., . 
Lons.Sil.Sys., . 
M'Coy, Pal. Fos., 
M*Coy, SiL Fos., 
Mem. GeoL Sar., 
Mur. Sil. Sys., . 
Nicol, G. J., . , 
Park. Org. Bern., 
Phil. G. Sur., . 
Phil. P. F., 
PhU. Sil. Sys., 
Port G. B«p., 
Salt G. Sor., . 
Salt, P. Fos., 
Salt, Sil., . . 
Salt Sil. Fos., 
Sedg. G. J., . 
Sow. Sil. Sys., 
Thom. G. J., . 



• • 



Annals of Natoral History. 

Agaaaiz, Poissons Fossiles. 

Austin, Annals of Natural History. 

Austin, Monograph of Criifoidea. 

Barrande, Systems Silurien de la Saheme. 

Brongniart 

Davidson, Bulletin Soci^t6 Geolo^^que. 

Decades of Geological Survey. 

Edwards and Haime, Archives da MoBenm. 

Edwards, British Corals. 

Fleming, British Animals. 

Forbes, Memoirs of the Geological Survey. 

Geological Transactions. 

Goldfass, Petrefacta G^ermanisB. 

Hall, Palaontology.of New York. 

Harkness, Geological JoumaL 

Hisinger. 

Jones, Annals of Natural History. 

Joumjd of the Geological Society of London. 

Lamarck. 

LinnsBos, Slloxian System. 

Lonsdale, Silurian System. 

M^Coy, Br. Paleozoic Fossils. 

M'Coy, Silurian Fossils of Ireland. 

Memoirs of the Geolo^^cal Survey. 

Murchison, Silurian System. 

Nicol, Gedogical Journal 

Parkinson, Organic Remains. 

Phillips, Geological Survey. 

Phillips, Paleozoic Fossils. 

Phillips, Silurian System. 

Portlock, Geological Report 

Salter, Geological Survey. 

Salter, Paleozoic Fossils. 

Salter, Silaria. 

Salter, Silurian Fos^s of Ireland. 

Sedgwick, Geological Journal. 

Sowerby, Silurian System. 

Thompson, Geological JoumaL 
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SYNOPTICAL TABLE. — LIST OF FOSSILS AND LOCALITIES. 






Name. 

•ly. 

& PLAKT-ffl. 

. . ' ' LctlnophyUmn pUcatnm. 
::>..d. Chondrites acutanguUa. 
2ilik^ .. antiquua. 

informis. 

regolaria. 



It 

n 



C,iij[(r:.% Cmziana Bemiplicato. 
.„ ' ' Fncoides gracilis. 
'' „ Palsaochorda major. 
rcJMjW ^ minor. 
„ teres. 
Spongsrium flequlstriatum. 
„ Edwardsil. 
.''al kif „ interlineatmn. 
„ interruptmn. 
Tricnoides ambigana. 

ji AMORi>HOZOA. 



AUTHOBITT. 



rr. 



t» 
ft 



tt 



Acanfhospongia Siluriensis 
Cliona antiqaa^ 
Clionaprisca. 
Cnemidium tenne. 
Yerticillopora abnormia. 

ZOOPHYTA. 

Acervnlaria ananas^. 
Alveolites Labechei". 
Grayl. 
pUlcnellns. 
repens^i. 
H seriatoporides. 
Aracnnophyllmn typus". 
Anlachophyllam mitratnm 
Aulopora consimilia. 

„ serpens. 
ChsBtetes Fletcheri'. 
„ PetropolitanuB.' 
., pnlchellus. 
Clisiophyllum vortex. 
Chonophvllnm perfoliatnm 
Goenites intertextu8>>. 
„ loniperinus*. 
„ labrosus. 
n linearis, 
n strigatus. 
Cyathoxlna Silnriensis. 
Cyathophyllmn augiutmnJ. 
articulatam. 
flexuosnm. 
LovenL 
tnmcatum*. 
GystLphyllum bre vilammel- 
latnm. 



It 

It 



II 



PtdL G. Sor. 386. 
M'C. Pal. Fofl. lA. 
Brong. 

M'C. PaL Fos. U. 
Hark. G. J. xi. 47& 
Salt Sil. 45. 
Hall, N. Y. 
M'C. PaL Fob. 1a. 
M'C. PaL Fob. 1a. 
Hark.G. J.XL474. 
M'C. PaL Fob. 42. 
Marcli.Sil.Sys.696. 
M'C. Pal. Fos. 43. 
M'C. PaL Fos. 43. 
Hark.G.J.xL474. 



M'C. SiL Foa. 67. 
Port G. Rep. 360. 
M'C. PaL Fos. 260. 
Lons. SU. Sys. 694. 
Lona.SiLSyB.694. 



linn. SiL Sys. 688. 
£dw. SiL Sys. 688. 
Edw. Br. Cor. 262. 
Edw. Br. Cor. 267. 
Lons. SiL Sys. 680. 
Edw. Br. Cor. 263. 
Lons. SiL Sya 689. 
Edw. Br. Cof. 280. 
Lons. SiL Sys. 675. 
Lons. SiL Sys. 675. 
Edw. Br. Cor. 267. 
Edw. Br. Cor. 264. 
Edw. Br. Cor. 267. 
M'O. PaL Fob. 38. 
Edw. Br. Cor. 291. 
Lons. Sil. Sys. 692. 
Lons. Sil. Sys. 692 
Edw. Br. Cor. 277. 
Edw. Br. Cor. 277. 
M'C. PaL Fob. 22. 
M'C. PaL Fob. 86. 
Lons. SiL Sys. 690. 
Lona SIL Sys. 690. 
Lons. SiL Sys. 689. 
Edw. Br. Cor. 280. 
Linn. SiL Sys. 690. 

M'C PaL Fob. 82. 



MVB. 



LOOALRT. 



Perton, Stoke Edith. 
LowFelL 
Lndlow. 
WUtelesB. 
Barlae Qnarry. 
Bangor. 
Malvern, FhlL 
KirkfelL 

Scawfell, Whit^lesB. 
Barlae Quarry. 
Benson Knot 
Bircher Common. 
Benson Knot 
Spital, KendaL 
Barlae Quarry. 



Ardaun. 
Desertcreat 
Malvema. 
Dudley. 
Pyrton PaBsagei 



Dudley, Ledbuiy. 

Benthall Edge, UggooL 

Dudley. 

Dudley. 

Benthall Edge. 

Dudley, Wenlock. 

Dudley, UggooL 

Dudley. 

Dudley. 

Dudley. 

Dudley. 

Bonmahon. 

Dudley. 

ISTenlock. 

Dudley, Toi 

Dudley, Wei 

Dudley. 

Dudley. 

Dudley. 

Dudley. 

KendaL 

Coal Moors, Lickey. 

Wenlock. 

Malvern, UggooL 

Dudley. 

Ledbury, Portrane. 

Wenlock. 



Phil. 



8 



Sbog. 



I 



I 



Jbibh, M'Cot. 






I 



I 









«» 



* Vloa antiqua. Port 

^ Cyattaophyllum dianthua. 

* FavoBites q;)ongite8. 
d Millepora repens. 



* Acervularia Baltica. 
' Favosites spongites. 
' Favosites Petrop. 
h Limaria f mticosa. 



I Limaria dathrata. 
i Cladocora sulcata. 
^ Cyathophyllum dianthus. 
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Naxb. 



n 

n 



♦» 
tt 



n 
n 

t» 
f« 

t» 



ft 



ft 

tt 

ff. 



If 
n 

M 
II 
fl 
fl 
If 



ZOOPHrrA— oofiMniiedL 

Gystipbyllam ejrllndricaxiL 

Danmonienae. 

GrayL 
„ Silnriense. 
Diphyphyllum flexuosom* 
Favoflltes alveolaiis^. 

crifltata". 

Gothlandica'. 

BlsingerL 

mtiltipora. 
Fisttilipora cribrosa. 

descipiens. 
Goniopbyllum Fletcberi. 

„ pyramidale*. 
HaWflltes catenulariua'. 
HelloUtM UivomiaF. 

Grayl. 

biordinatns^. 

interstinctuai. 

tnegaBtomai. 

petalliformlBk. 

nibtiliBi. 

tttbulatas**. 
Labechla oonferta*. 
LonadaleiA Wenlockenria. 
NebuUpora BowerbankL 

expbuiata. 

fifcynloaa*. 

tf !«««• 

^ papillataP. 

Onapnyma Morcbiaoni 

„ turbinata^. 

Paleoeydas FleteherL 

porpita'. 

preacattu*. 
„ rogosuB. 
Fetriua nqoisalcata. 

binat. 

elon^ta". 

pluivadialis'. 

mjfosa". 

sabdaplicata*. 

nniaenalis^i 
,. zic-zac 
Ptycopbyllom patdlamm". 
PyrltonemA fasciculnB. 
Sardnnla organnm. 
Stenopora flbroaa**. 
Strepnodes CraigensLs. 
„ gracilis. 

plicatus**. 

pseudoceratites. 

trocbiformis. 

Tennicoloide*. 
Stromati^ra concentiica. 

nurnmul Itissimtifl 

polymorpha. 



fl 

ff 
ff 
ff 



If 



AUTBOBITT. 



Lon&Sll.S78.69L 
Lons. 0. Tr. 
Edw. Br. Cor. 297. 
Lon& SU. Sys. 691. 
D'Orb. Prod. 48. 
Lons. SiL Sys. 681. 
LoncSiLSys 684. 
Lons. SiL Sy& 682. 
Edw. Br. Cor. 269. 
Lons. SiL Sys. 683. 
PhiL PaL Fos. 17. 
M'C.PaLFos. 11. 
Edw. Br. Cor. 290. 
IfC. SiL Fos. 60. 
Linn. SIL Sys. 686. 
M*C. PaL FW 16. 
Edw. A. Hus. 217. 
Lons. Sa Sya. 687. 
Lons. SIL 1^8. 686. 
M*a PaL Fos. 1& 
Lons. SU Sys. 687. 
M*G. Pal. Fos. 17. 
Lons. SiL Sys. 687. 
Lons. SiL Sys. 688. 
M'G. PaL Fos. 84. 
Edw. Br. Cor. 268. 
M*C. PaL Fos. 23. 
PMLQ.Sar.iL806. 
M*C. PaL Fos. 28. 
M'C. PaL Fos. 24. 
Edw. Br. Cor. 289. 
Lons. SiL Sys. 690. 
Edw. A. Mus. 205. 
Edw. Br. Cor. 246. 
Lons. SiL Sys. 693. 
Edw. A. Mus. 206. 
M«C. PaL Fos. 39. 
Lons. SiL Sys. 692. 
PWL G. S. iL 210. 
PhiL Pal. Fob. 6. 
PhiL PaL Fos. 7. 
M'C. Pal. Fos. 40. 
M*C. PaL Fos. 4L 
M'C. SiL Fos. 60. 
Lons. SU. Sys. 
M'C. Pal. Fos. 10. 
M'C. PaL Fos. 87. 
Lons. Sil. Sys. 683 
M'C. Pal. ¥<M. 30. 
M'C. Pal. Fos. 22. 
Sow. SiL Sys. 691. 
M'C. Pal. Fos. 80. 
M'C. Pal. Fos. 31. 
M'C. PaL Fos. 31. 
Lons. SiL Sys. 680. 
Lons. Sil. Sys. 681. 
PhiL Pal. Fos. 1& 



LOCAUTT. 



MUB. 



Benthall Edge, Ardaan. 

Canningtonrark. 

Dudley. 

Dudley, Wenlock. 

Wenlock, Ferriters. 

Wenlock, Caradoc 

Ludlow, Aymestry. 

Dudley, Lambay. 

Cullimore's Quarry. 

Wenlock, Marloe's Boy. 

Pilton. 

Aymestry. 

Dudley. 

Ardaun, Kilbride. 

Ludlow, Caradoo. 

Girvan. 

WalsalL 

Uandeilo. 

Dudley, Pembroke. 

Wenlock, UggooL 

Dudley, Goleugoed. 

Mulock, Ayr. 

Dudley, Goleugoed. 

Benthall Edge. 

Wenlock. 

Dudley, Benthall Edge. 

Coniston. 

Llan MilL 

Bala. Horderly. 

Dudley, Coniston. 

Wenlock. 

Dudley, Prolixnoor. 

Dudley. 

Dudley. 

Dudley, Marioes Bay. 

Dudley. 

Mulock, Ayrshire. 

Downton, Marloes Bay. 

May Hill, Tyrone. 

Ltnton, Brashfbrd. 

Snowdoti. 

Mulock, Ayrshire. 

Montgomeryshire. 

Ardaun. 

Malvems. 

Tregib, Llandello. 

Dudley, Coniston. 

Ludlow, Bala. 

Girvan, Ayr. 

Newtown BusheL 

Malvern Hills. 

Dudley, Sedgley. 

Dudley. 

Wenlock, Aymestry. 

Dudley, Tramore. 

Aymestry. 

Chndleigh, Kildare 



I 



Phil. 









2' 



Sedo. 



I 



2 
1 
6 
3 

4 

• 

8 



3 



2 



1 
8 
1 
8 



8 



8 



3 



8 



« 
« 

« 

« 

■ 

« 

« 

» 
« 



Irish, M'Cot. 



a 



« 



« 



« 
« 



« 

« 
« 
m 






-a 



« 
« 



S3 
M 



^ 
^ 
^ 






* Carophyllia flexnosa. 
^ Fav. aspera. 

• Fav. polymorpha. 
d Fav. Goldfnam. 

* Petnda quadrata. 

' Catenipora escharoides. 
' Paleopora favosua 
k Porites inordinata. 

• Porites pyrifonnis. 
J Porites megastoma. 



k Porites petalliformlB. 
I Paleopora Bubtllis. 
"Porites tubulata. 
' Monticularia conf. 
* Favosites favulosa. 
' Chsetetes tubercnlatus. 
^ Cyathophyllnm turbinatum. 
' Cyclolites nnmlsmalis. 
■ Cyclolites preacutuB, Lons. 



< Tnrbinolopsis bina. 
" Turblnolopsis elonoata. 

* XurbinolopslB plunradialis. 

* TnrbinolopsLB rugoaa. 

* Petr. crenulata. 
f Petr. gracOle. 

' Strambodes pllcattun. 
** Favositee fibrosa. 
^<> StrombodeapUcatDB. 
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lugCppOTA blfu 



ZaplTreiitig Udi. 

ECHINODEBUATA. 



C/aUwcitnut ntbiia 



EcjiuuterlDui amuiu, 

EehfognilieHlvt uwOidd- 
Ideu. 

Z Btatlcu. 

„ paJydactvliu. 
Ljptocrlnus buaus. 



Lou. siL sys. ess. 

Uu. StL Sys. S8i. 



PhJl. Sil. Sv 
PhlLPaLP. 

rort>u,Sll. 



saFomft 

W.Stlt.SlL307. 

Wtiii].SidLmi.«(r; 



\ii 



w^^' 



Yspetty Etu. 



MBrloej' Eij, 

Bull. 

Conldtoa, Ya-pat^-ETBiu - 
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Kaks. 


AUTHOBITT. 




Mus.^ 


Phil. 


JSBDO. 


IBXSH, M'COT. 


LOOAUTT. 


• 


_ • 


• .* 




• 1 


1 fc- 










M 


t. 


t 








t': 


S 2> 


s 


3 ^ 5 a ^ s 


ECUINGDERMATA— oon<. 


• 




1 










PalflBoooina cygnlpes. 
„ Marstoni. 


SaltA.N.H.xx.82n. 


Leintwardlne. 




• 




1 • 




, • ^ 


SaltA.N.H.xx.d28. 


Leintwardine. 














„ vennlfonxil»*. 


Salt.A.N.H.xx.S'id. 


Lebitwardine. 














PalflMxUscua ferox. 


SaltA.N.H.xx.388. 


Leintwardine. 














Palaaterina piimeTa. 


Forb.A-N.H.xx.827 


Leintwardine. 




, 1 










Feriechocriiiiu articuloeiu. 


Au8tA.N.Hj48,204 
MI1L Sil. Sya. 6^. 
Kon.KulLA.R.lT.98 


Dudley, Currycnllenagfa. 




. 1 




1 * 






„ moniliformia^ 


Dudley. 








1 * 

1 1.. 


• 


'.!!!• 


FiflociiniM oraatua. 










1 m 






„ pUula. 


Kon.BnIl.A.R.iT.98 
















Platycrintifl rettaiios". 


Phil. Sil. Sya. 674. 
Salt SiL 229. 


Dudley. 














Pleurocystltes Kugeri'. 
Poteriocrinns DudlejenaiB. 


IJandoyery. 










» 




Au8t.A.N.H.*48,196 
SaltJl.N.H.xxi8L 


Dudley. 














Protafter leptosoma. 
„ MfltonL 


Leintwardine. 














Salt Sil. 141. 


Leintwardine. 














„ Salterl. 


Sedg. 6. J. L Sa 
Forb. Sil. 249. 


Corrig-y-Dmiddion. 










» 




„ SedgwickiL 


UnderbaiTOW. 














Prunocystites FletcherL 


Forb.M.G.S.li.604. 


Dudley. 














Faeudocrinltes bifaadatua. 


Pear. M.G.S.U. 601. 


Dudley. 














„ magniflcua. 


Forb. M.G.S.ii, 501. 


Dudley. 














„ oblongns. 


Forb. M.G.S.il.499. 


Dudley. 














„ qttadrlfaaciatii& 
Rbodocrinua quinquangn- 


Pearce, SiL 246. 


Dudley. 






























laris. 


MilL Grin. 109. 


Dudley. 














Rhopalocoma pyrotechnica 
Sphsronites Litclii*. 


Salt A.N.H.XX. 829. 
Forb. M.G.S.IL 614. 


Leintwardine. 
Sholes Hook. 






* 




» 




„ niunitus'. 


Forb.M.G.S.iL6l6. 


Reulaa. 










» 




„ punctatus*. 


Forb.M.G.S.iL61& 


Reulaa. 










« 


• 


„ pyrtformlaii. 


Forb. M.G.&U. 616. 


ReulaSk 










• 




Taxocrinas Orbignyli. 


M'C. PaL Fos. 68. 


UnderbaiTOW. 








« 


• 




,, tesseracontadae- 


















tyluflJ. 


His. Leth. Snec. 90. 


Gottland. 








a 






„ tuberculatna^. 


MIIL SIL xiv. 6. 


Dudley. 


m 






• 


. 


. •. . . • 


Tetragunls DanbyL 


M'C. PaL Fos. 62. 


Briffsteer. 

Dudley. 

J^endaL 








« 






Tetramerocrlniu formoaoai. 


AnstA.N.H.'48,308 








« 






Uraater primaema. 


Forbes, G. Snr. 








» 






ARTICUT.ATA. 


















Chondrites acntangnllj. 


M'C.PaLFos. PLlA. 


Low Fell, WhiUesa. 










« 




„ informia. 


M*C. Pal. Fos. lA. 


Low Fell, WhiUessL 






• 1 \ 




« 




Comnlitea serpnlarina. 


Sch.Mur.S.SyB.627. 


Malrerns, Dudley. 


» 




6 4 


» 


• 


'. . I • 


Crosaopodia lata. 


M'C. PaL Fos. 180. 


Uandeilo. 










« 




,. Scotica. 


M'C. PaL Fos. 180. 


Inverleithen. 










• 




Lnmbricaria antiqna. 


Port G. Rep. 8«L 


Bardahessia. 










• 


• • i I ! 


Myrianites ifacleayL 


Port G. Rep. 861. 
Murch. SiLSys. 700. 


Bardahesaia. 










• 


• • . I ! 


Llampeter. 




• 


\ 1 i 




« 




„ tenuis. 


M'C. PaL Fos. 180. 


Grleston-on-Tweed. 




• 


1 

, 1 • 




« 




Nemertltea OUiyantli 


Mur. SU. Sys. 701. 


Llampeter. 




« 


a 1 * 




« 




Nereitoa Cambrenaia. 


Mur. SiL Sys. 700. 


Llampeter. 




m 


1 




» 




„ multiformia 


Hark.G.J.xL476. 


Barlae, Kirkcudbright 




• 






« 




„ SedgwickiL 


Mur. SiL Sys. 700. 


Llampeter. 




« 






« 




Serpolitea curtua. 


Salt G.Sur.U. 338. 


Collins Green. 






2 • 


« 


• 




„ dispar. 


Salt P. F. App. L 


Benson Knot. 








« 


•« 




M longissinina. 


Mur. SiL Sys. 608. 


Ludlow, Aymeatry. 


» 




6 , i 


« 


• 


* • 


„ Mac CullochiL 


Salt 










■ 


« 




„ perversoa. 
SpirorbisLewisiL 


M*C. G. Soc. ix. 15. 


Whitfield. 








« 


m 




Sow. SiL Sys. 616. 


Dudley, Galway. 
Hope MilL Shelve. 


« 






■ 


» 


!*••!• 


Tentaculites Anglicns"*. 


Mur. SiL Sys. 648. 


• 


» 


5 4 


• 


« 


.«*••« ^ 


„ omatua. 


Sow. SiL Sys. 628. 


Dudley, Ayr. 
Usk, Benson Knot 


« 




8 , 1 


• 


1 


• * « . . 


p tenuis. 


^^ ow. SiL Sys. 618. 


« 




3 . 


» 


• 


. . • 


Tnu^yderma coriacea. 


PbiL G.Sur.U. 280. 


Abberley, Hill Side. 


• 




1 . 


• 


• 


• 


■ Bdellacoma rer. 


' Caryocistites mnnitna. J Cyathocrlnus simplex, 
rmis. ' Echinospherites punctatna. » Cyathocrlnus tuberculatiu. 


b Actinocrinus monilifoi 


" Actinocrinitea retiariv 


UL ^ Caryocistitea prriformia. i Asterias primaBva. 

* Cyathocrinna 0. * Tentaculites annulatna. 


d Glyptocystitcs rugerL 
• Caryodatitea Utchi. 
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AngellDs SedgwickU. 

,, lAtlCOnKtUA', 

„ PowWl". 



„ biconla. 
," KfcrSenLi. 



aao.siir.iLMa 



Tham.aj.im. MI. 
S«ltG.Siir.D.7,t.8. 

FLASBlt.Mor.CW, 
Thom.GJ. xULr~ 
Salt Sll SO. 

SiilLG.s'urJ>.TlI 
Forbw, Sll 184. 

Mnreli.*8, S. 6M 
Forties, O.Bnr.S 
Port, O. E. 280. 

S^C Sll. £3. 
Porta. R.3SC 

M-C. P.'f. l?tt' 
Hnr. SIL ^s. M 

nor. Sli. Syi.' Be 

' 1, A. H. B. 



Ut Pal Fw A. t 
'ort a. Rep. M4. 
It 'Coy. a F. H. 

tvi.so.sjt.es3. 



Gontlsr. KeodiL 



w'lfoS!'^ leSird 
MnwhKpple. 

Pinl>ll»ilpl^ A]T. 



Balft, Wcifiird. 
Boillb. 

Bulk. areenrlOe. 

Tnimore, NewlownHMd. 



D«r)a}it«^H, TreidAdoc 



Tlmubeg, Tnmoie. 

Uunege. Slirewiitiar)'. 

LIuiMilL 

Toim mil, Monigomeiy. 



WIlnilDgtoii. BuUUl 
Dudley, Uik. 



II 



b De^rhlnA trt^cKtA- 
■ TrtDodni uEDMtUQnnli. 
d Amp. lAoatuiL 



' Ogygl» redluta. 
* IsotltaB Powl>a 
» Ijotelus recMfroiu. 
' BeyrlcUii^blM. 



1 Llglins ttlbtrrlcDi. 
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Nahl 



CRUSTAC£A-«mMttiedL 






n 



»» 



Centtocaris enipticw*. 
inornatoB. 
leptodactylu. 
Bqjenoldes. 
Murchlsoni. 
^ papUio. 
Cbelmros btmucranatus^. 
„ cancruros. 

n ClaTiftX)D8*'. 

„ gelaslnosua'. 
octolobatoa. 
SeiljfwickiL 
Cjrbele rugosa*. 

„ Terruoosa'. 
Cypnaspifl meg^lope*. 

M pygmaus. 
Cjrphoniacna aodalU. 
Cytbere phaseolus. 

t, umbonata. 
Cytberopaifl Aldenala. 
Deiphon ForbesiL 
Dytnyrocaris aptycboidea. 
Eccoptochile Sedgwickli. 
EncnnnniB baccatua. 

multiseginenta* 

twK 
pnnctatas*. 
aexcostatuaJ. 
n varlolaris^ 
Eniypteros abbrevlatfu. 
acuiuliiatuai 
cephalaspifii. 
cbartariua. 
lanceolatua. 
llnearia. 
mcgalopa 
m'gmna& 
l^^ondsiL 
Harpea I>orannL 

M FlannaganL 
HoDialonotus bimlcattia. 
delphinooephaloB 
HerechelU. 
KnlghUi". 
radis. 
,i vukanl". 
Hymenocaris vermicaada. 
lUflenua Barrienris. 
M Bowmannl*. 
DavlslL 
HurchiaoniP. 
ocularis, 
peroralia. 
PortlocklL 
Leptodiileti leptodactylna 

„ Murdiisonli. 
Leperdltia marglnata. 
Solvenaia. 



ft 



ti 



ft 



tt 



»» 



i» 



» 



n 



n 



ft 



liduM AngUcna*. 



Atjthobitt. 



M*C. PaL Fob. 187. 
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Treweme Hilla, KendaL • 


• 8 


1 


» 


• 




,, deltoidea. 


PhaG.Snr.a86& 


Eastnor Park. 




• 


• 


* 




„ difl8iTniUN«. 


Port G. Rep. 42& 


Tlmaskea. 


* 1 • 


» 


• 


. 


• . ! ! . 


„ Eaatnorit. 


Sow. sa Sya 686. 
M'C PaL Fos. 28a 


Llandilo, Tlmaskea. 


» 1 


1 


• 


• 


» . . . . 


„ Ednumdiiformia". 


KendaL 


« • • 


» 


1 


• • • • • 


* Uncitea grypbna. 


i> Avicnla aqnamosa. * Mytilna aemimgata. 


* Inooeramua txansrenm 


B. 1 Avicula reticulata. ' Cardlum striatum. 


• Inooerannutrigona. 


i Avicula reticnlata. ^ Pectmicnlna Apjohnl 


d At. posidoniafonnia. 


k Avlcnla subfidcata. ' Nncnla ovalia 


• Avieula ampUata. 


1 Lndna bulla. " ArcadiaAmilia. 


' Avicula lineata. 


"PuUaBtralievis. < Area Eastnorl 


a Avicula pleuroptera. 


" Cardium comncopia. " Area EdmondliformLs. 
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Naxs. 



n 
n 
»» 
« 
» 

n 
II 
« 

t» 



DIMTABIA— oontuHied 

Mytilna Chenmngenais. 
,f dnctuB. 
„ exafiperatoB. 
„ xnytuimeru. 
„ nngaicalfttas. 
Nucnla latis^ma. 
OithoQota amygdaliBa*. 
AngiilixiBra<>. 
globulosa*'. 
unpressa'. 
nasata*. 
prora'. 
rigida. 
rotnndata'. 
semisulcataii. 
aolenoidesi. 
trancatal. 
nndata^. 
PlenrorhynchiiB saqtiieos- 
tatiis>. 
„ dipterua 
„ pn8ti& 
Sanguinoutes conqplana- 
tus". 
„ liratiu. 

GASTEROPODA. 

Acroeolia euomphaloidea". 

HaUot&«. 

prototypal. 
„ vetiuta. 
Cbiton Grayaniu^. 
Cydonema oondnna'. 

coralUi". 

crebristriaK 

octavia". 

qimdristFiata. 

rupestriB^ 

snlcifera. 

imdifera^. 

ventrioosa. 
Enoihphaliu alatas. 

carlnatns. 

centiifugos*. 

comdensis. 

diSGora. 

fanatua 

lautiu. 

prseniintia& 

mgosoa 

8CUll)tU8. 

tenuistriatOB^. 
Holopffia conciiina*. 

„ striatella". 
Holopella caaoellata^K 



11 
11 



11 
11 
11 

11 

n 
It 

11 
11 



11 
11 
11 
« 
11 
11 
11 
11 
It 
11 



AUTBOMTT. 



Salta.Siir.iLa6fi. 
Port G. Bep. 436. 
Pha.G.Sar.iL364. 
Salt G. Sur. iL 864. 
Salt G.Snr. 11365. 
PhiL PaL Fos. 137. 
Sow. Sa 1^ 609. 
MKl PaL Fob. 276. 
M*a PaL Fob. 27a 
Sow. Sa Sys. 609. 
Conr.M'C.P.F.276. 
Salt Sil 35i. 
Sow. sa Sys. 617. 
Sow. sa Sys. 613. 
Sow. sa Sys. 617. 
Sow. sa Sys. 617. 
ilKX PaL Fob. 279. 
Sow. sa Sys. 609. 

Pha G. Sur. a 359. 
Salt SIL 21B. 
Salt Sa Fob. 71. 

Pha PaL Fob. 85. 
Pha PaL Fos. 136. 



M'C. PaL Fos. 290. 
Sow. sa Sys. 625. 
Pha G. Sur. a 259. 
Sow. sa Sys. 616. 
Kon. Salt S. F. 71. 
M'G. Sil. Fob. 12. 
Sow. sa Sys. 612. 
M'C. Pal. Fob. 295. 
Sow. sa Sys. 612. 
Pha M. G. S. 38a 
Eichw. SaltSa 215. 
£ich.Urw.RuB& t.2, 
M'C. PaL Fos. 306. 
Hall P. N. Y. a 90. 
Sow. sa Sys. 631. 
Sow. Sa Sys, 616. 
M'C. Pal. Fob. 297. 
Sow. sa Sys. 64L 
Sow. sa Sys. 626. 
Sow. sa Sys. 626. 
M'C. sa Fos. 14. 
Pha G. Sur. a 867. 
Sow. sa Sys. 626. 
Sow. sa Sys. 626. 
Sow. sa ^s. 64L 

M'C. sa f^ la 

Sow. sa Sys. 642. 
Sow. sa Sya. 642. 



Local ITT. 



MlTB. 



Usk. 

lisbeDaw, nmaskea. 
LUodilo. 
Dudley, liandflo. 
Bryn Craig, Uak. 
PiUon. 

Ludlow, Marwood. 
B^LBon Knot. 
Benson Knot 
Aymestry, Boocann. 
Horderly, West 
Kilbride, Mulock. 
Aymeatry, Tullyconnor. 
Caynham Camp, Lud. 
Builth, Aymestry. 
Ludlow, Boocaun. 
Benson Knot 
Aymestry- 

Dudley, N". Wales. 

Ayrshire. 

Ardaon. 

Pilton, Marwood. 
Pllton. 



Leintwardina 

Ledbury, Doonqnin. 

Ledbury. 

Newton, Aym»try. 

Coolin. 

Carrickadagean. 

Treweme B^ls. 

Mandinaoi, Bala. 

Treweme Hills. 

Malvern. 

? 

Tyrone (Mur.) 

Aymestiy. 

Dehres Green, Feniter*a 
Ajnnestry. 
Lelntwardlne. 
Comdon HHIb. 
Dudley, Wenlock. 
Dudley, Comdon. 
Ferriter*8 Cove. 
Gunwick Mia 
Dudley, Wenlock. 
Ledbury, Tlmaskea. 
Corndon, Doonquin. 
Carrickadaggan. 
Horderly. 



Phil. 



u 



2 



3 



Seog, 



i 

s 



« 
» 

« 






Ibish, M'Cot. 



p4 

I 



• 



« 
« 






i4 



• Cypricardia amygdalina. 
i> Sanguinolitea angulifera. 
' LeptodoniuB globuIoBua 
d Cypricardia impresaa. 
" Modiolopds nasttta. 
f O. semLnilcata. 
> Mya rotondi^a. 
b Modioia aemiaulcata. 
I CypricaxiiiA Botenoides. 
i Leptodomus tmncata 



k Cypricardia undata. 

1 ConocardiTim aequicoBtatna. 

■" Pullastra eomplanata. 

" CapuluB euomphaloides. 

Nerita HaliotiB. 

» Nerita prototypa. 

4 Helxninthocmton GrifflthiL 

' Turbo oondnna. 

" Turbo coiaUa 



» Turbo crebristria. 
° Turbo earinatua 

* Trochus rupestxia 

* litorina undifenu 

* Euom. substriatua 
' BelL perturbatua 

' Naticopsis condnna 
•• Trochus constrictua 
bb Tuizitella oancellata. 



r>.3> 



jorEyjLL OF 



<wrBLa. 






wttx::.2i^ 



ttcsidattm. 






eoralliL 

tab. 
UoTdn*. 
otKonk 



^ tDfla 



^ PrTOOL 

M polchra. 

M simplex. 

M MilAYitiindstel. 

M solcata. ' 

„ torqnata. 

„ tuiTitak 
Katies meridioiiaUfl. 

]»nra>. 
Ophileto compacts. 

^ macrompbals*'. 
Patetts fatarnL 
FlatYfdiiflnia taeUciteiP. 

^ WflUflioai*. 
Fleiirotoiiiaiia amera. 
crennlala. 

EXpaOML 

ftidcaiiiia. 

gradlia. 

latifuciata. 

trochiformia. 
M nndata. 
Bapoistonia eqaalia'. 
„ elliptical. 
,, lenticularis'. 
Trocnonema latifSudata*. 
M lyrata*. 

mdncta". 

triporcata^ 
„ trochleata"'. 
lYocnua cielafcaliuL 

MooreL 

multitorquatna. 



n 
It 
« 
tf 
tt 



ft 

M 



1» 



Sew. Sel S*».<M4. 
If-C P^ f ttk SM. 
M-C Pil F«fc af^L 

JI1C KL Ffla. li 
M-C- P»L Fcft. 3K»t 
M-C P*L Fo*. Si'i 
S»ir. SE. Syv «l*. ■ 
Port. G. BipL 41«L 
Sr/ir. SC Sra. *li 
Scnr. Sa. S Ts. ML 
HaIl.M'aPa2.F«&^ 



Sov^. SO. Spa. 02. 
PtaiLG. Siir.iL3HL 
M.a SL FoL l«t 
IfC PaL Foa. 2»3L 
M*C PaL Foa. 29dL 
Sam. SL Sn. €l± 
M*C. PaL Foil »& 
M-C Sa Foil ]& 
Sow. 5iL Sr& 619. 
Port. G. Bep. 41Sl 
Sow. SL SfL 612. 
!!•€. SU. Fo& 16. 
M*C. PaL Foa. «M. 
Port G. B€p. 414, 
M-C. SiL Fos. 17. 
HKX PaL Foo. 294. 
Port. G. Bep. 4ia 
Pba PaL Foa. 94. 
Sow. SiL Sy& 612. 
Salt SiL 217. 
H'C PaL Foo. MO. 
¥on. G. Bep. 416. 
Sow. SiL Sja. 603. 
Sow, SiL Sva 603. 
PhiL PaL i-^08. 96. 
H'C. PaL Foo. 29L 
PhiL PaL Foa. 97. 
PbiL G. Snr. iL 357. 
PhiL PaL Foa. 9a 
M*C. Sa FotSw 15. 
Port G. Bep. 414. 
Sow. sa Sys. 619. 
Salt 6. Snr. a 356 
Port G. Bep. 414. 
Sow. Sfl. SvB. 642. 
M*C. sa fW 15. 
M'C. PaL Foe. 290. 
H'C. sa Fos. 14. 
M'C. PaL Fos. 299. 
IPC. SiL Foa 12. 
H'C. PaL Foa 296. 
M'C. PaL Foa 297. 
M*C. sa Foa 15. 



s. c 
•5^ > 



KunetCbipeL 

Seuurrx Eoai. 
B.jrA Ctofti, F< 



f 



ft s » «. 



Ij ii > 






CcrtooL 
MtsudiaMsa. 

ArrsMre 
La£>',w. Toeiw?*. 
Mar Hit, 1 2»r. vjOl 
Kil'lare. 

Meifc^ Arnldra 
Kilbride. AyraesSrT. 
LadjDw, KnockmalMiL 
YsfmnyErma. 

Tac'.eOTe. 

SbeMerton Hm. 

Tiroa&kea. 

Maadinam. 

Glencraff. Ajrshira. 

Ayrshire 

DeMTtcreat 

Uffgocd. 

Benson Knot. 

Tlmaskea. Bala. 

Bagcj Point. 

Fownhope. Woolhope. 

W.Hi£hlanda. 

Craig Bead, Ayr. 

Tlmaskea. 

Horeb CliapeL 

Horeb Chapel. 

Woodahay, PUton. 

Brigsteer. 

Bacgy Point 

Malvern. 

Baggy Point, BroshibrdL 

Tlmaakea. 

Timaskea, Ferritera 

Lndlow, Leintwardine. 

Uandilo. 

Deaertcreat, UggooL 

Storridge Hia 

Deaertcreat 

Uanaantfraid. 

LetterahanbaUy. 

Goldengrove. 

Boocaun, Tonlegee. 

OldBadnor. 

Dalqnhorran, Ayr. 

Boocann, Tonlegee. 



• 



1 3 . 



2 1 
i 2 

i i 



< » 



« • 



I*: 



I 



• I 
I 



3 
1 



2 
1 



S 1 



4 2 • 



2 2 



1.1 






2 
2 • 



I 






I ■ 



! 



I 



■I 

• 



1 !' 
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- J 






•i 



I! 



« 
« 



Torritclla conica. 
Tnrritclla gregaria. 
Turritella obsoleta. 
Polyphemus elongatna 
Pleurotomarla angulata. 
Pleurotoma artlculata. 
Pleurotomarla balteata 
lleorotomarla Inflata. 



« Plenrotomaria Lloydi. 

J Plenrotomaria snbrotondata. 

>> Plenrotomaria torrita 

1 Nat glaucinioidea 

"* Maclurea macromphala. 

■ Trochua helicitea 

• Turbo WiUiamaa 

' Euomphalns qnalteriatua 



« TW)chns eUlptica 
' Trochua lenticularla 

* Pleurotomarla latiftsciata. 

* Euomphalns lyrata. 

° Euomphalus trlcihcta. 

* Euomphalua triporcata. 
^ Turbo trocbleata 
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Namb. 



GASTEROPODA-Hxml. 

Tarbo drrhomi& 

„ tritorquatna 

HETEBOPODA. 

Bellerophon aeatoa. 
alatos. 
bilobatnB*. 
caiinatoa. 
dilatatus. 
expan8asi>. 
Mnrchisoni". 
nodosufl. 
obtectnB. 
pertnrbatosd. 
strUttus. 
Babdecnpatns. 
Babglobatua. 
sulcatinul 
trilobatos. 
UiiL 
WenlockeiLBia. 



»t 

It 

ft 

tt^ 

tt 

tt 

tt 

tt 

ft 

tt 

tt 

tt 

tt 

tt 

tt 

tt 



PTEEOPODA. 

Conulariaelongata. 

„ SowerbyL 

,, - snblilis. 
Eccmiomphalus Buck- 
landi". 

„ lasvis'. 

,, ScoticuB. 
Madurea LoganL 

f, ma^a. 

„ PeachiL 
Pterotheca oomigata. 

„ transyersa. 
'fheca anceps. 

„ ForbesiL 

„ reversa. 

„ simplex. 

„ triangularis. 

„ Taginiila. 

CEPHALOPODA. 

Ascooeras Barrandii 
Cyrtoceras approxlmatum. 
„ inequiseptnmi^. 
., multicameratiim. 
Litnltes angoUormlsb. 
articulatiis. 
Biddidphll 
comuarietis. 
iffantens. 
[ibemiciis. 
planorbiibrmlsi. 
„ tortnosus. 
tf undosus. 
Orthoceras angnlatamJ. 
annmatuink, 
arcoollratam. 



tt 



tt 
tt 



tt 

tt 



tt 

tt 
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Sow. Sa SyS. 681. 

M'a so. ¥08. 12. 



Sow. Sfl. Sys. 648. 
Port G. Eep. 47L 
Sow. Sil. Sys. 643. 
Sow. SIL Sys. 604. 
Sow. SiL Sys. 627. 
Sow. SIL Sys. 61& 
Sow. SiL Sys. 604. 
SaltQ. Jour. x.7a 
PhlLO.Sur. 11.866. 
Sow.su. Sys. 651. 
Broim.|Sa Sys. 604, 
M'C. PaL Fos. 81L 
PhlL Pal. Fos. 10& 
Salt G. Jour. x. 74. 
Sow. SiL Sys. 604. 
PhiL PaL Fos. 106. 
Sow. SIL Sys. 627. 



Port G. Rep. 89a 
Sow. SiL Sys. 626. 
Salt PaL Fos. 288. 

Port G. Rep. 41L 
Sow. SiL Sys. 621. 
M'C. PaL Fos. 80L 
Salt G. Snr. vU. 
M'C. PaL Fos. 800. 
Salt SiL 217. 
SaltBrJLBB.1863,61. 
Port G. Rep. 456. 
Salt G.Sur.lL 866. 
Sharpe,'G.J.U.814. 
Salt SL 66. 
Salt SiL 6a 
Port G. Rep. 876. 
Salt SiL 63. 



Salt SiL 269. 
Sow. SiL Sys. 642. 
Port G. Rep. 882. 
M^C. PaL Fos. 812. 
SaltP.Fos.Ap.yiiL 
Sow. SiL Sys. 6122. 
Sow. SiL Sys. 626. 
Sow. SiL Sys. 648. 
Sow. SiL SvK 923 
Salt SiL 220. 
M*C. PaL Fos. 824. 
Sow. SQ. Sys. 622. 
Sow. Sil. 1^ 642. 
Sow. SiL Sys. 62a 
Sow. SiL Sys. 632. 
M'C. P. Fos. 819. 



LOOAUTT. 



Wenlock. 
Boocaun, Kildarei. 



Horderly. 
Bardahessia. 
WelchpooL Timaskea. 
Horeb Chapel, Tonlegee. 
Ajrmestryjilmaskea. 
Ludlow, Tonlegee. 
Horeb Chapel, Felindre. 
Bala. 

Marloes Bay. 
Pensam, Greaiville. 
Woodabay, Fdindre. 
Girvan, Mulock. 
Woodabay, Marwood. 
Horderly, Tyrone. 
Felindre, Bagcnr Point 
BiMCgy Potait, RIton. 
Wenlock, Ledbury. 



Timaskea. 
Dudley, Bala. 
Benson Knot 

Timaskea. 
Abberley. 
Mullock Qnany. 
Aldians, Ayr. 
Knockdollian. 
? 
? 

Desertcreat 
Eastnor Park. 
Usk, Dinas Bran. 
Lampeter Felfiry ? 
Ritton Castle f 
Desertcreat 
Ritton Castle. 



Usk. 

Eastnor Park. 

Desertcreat. 

Ayrshire. 

Denbighshire. 

Ludlow. 

Ledbury. 

Corton, Timaskea. 

Mocktree Hays. 

? 

Cymmerig Brook, Bala. 

welchpooL 

Llandilo 

Bagbarrow HilL 

Stumps Wood. 

Wne Qnany, Scotland. 



Mrs. 



I 



Phil. 



8 



I 



Sbdq. 



^ 



Irish, M*Cot. 



r 

o 



Ml 



I 

s 









• Bell, gibbus. 
^ Bell, globatus. 
" Bel. Btriatus. 
' Enom. furcatus. 



• Cyrtolites BucklaTidL 
' Cyrt IfBvis. 
> Phragmoceras Braterl. 
h I'rocholites anguifoDni& 



I Nautilus primffivus. 
i 0. virgatnm. 
k 0. undulatum. 
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JOUXVAL OF SB flBOLOCICAL aOCXBTT OF DCBLCT. 



M'CoT. I 



CCPHALOrODA- 



^ ^Tcfinii. 



bitiBCAiiunK 



BrmcniartJL 
bulbimn*. 

centrile. 

efwalliforaifc 

oinduutiBBL 



mcxiiudc* 



flkunm, 



«« 



»« 






ImtirScatiiiiL 

lineolatmn. 

Lodenae*. 

MaelarenL 

Marioeiue. 

MoektreeiuUL 

pemmnlatiiBL 

nriitmiL 
Poiiiero6iia>L 



»♦ 









f« TiigimttniiL 

f, TentricoraniJ. 
Phragmoeeras arcnatoBik. 

^ compmsiiiiL 

M intennedimn. 

^ nratOenm. 

„ pyrffoniMi. 

,f venMccMiiiiL 
Poteriocenu apgroxSat^ 

tnm". 
TreU)eenw bMpli oiiata nL 

„ fennipaitltiiiiL 

PISCE& 

CepluUaapU LyellL 
„ rofftratiUb 
,f LewiaiL 



I 



I 



•abgrMBtfimL 

ffiiTmmnrlfitmn* 

tentacnlflre* 

temiifliuiiilaliiiii* 

liCTniirifirtimii 

te&idstitetiiiiL 

textile. 

tQrqpstiiiD. 

tntdiefll0>. 



9tmr.Sa.9f,€U. 
telLSiLM. 
Salt^J^OKJlpupuTi 
S«it.&Joaz.TB.177. 
MKXPtf.FM.319L 
Port Ok Ba 373. 
P^irt. a Bepi aSBL 
8ov. SCL SjB. CM. 
8o«r. S£L^CBL 
irCPaL Foil nil 
M*CSiLFoiL4^ 
Sow. SiL9)riLaiL 
5oir. SiL SyiL €19. 
StfLSiLML 
Port G. Ref. Zn. 

So«r. sa 93%. cn. 
Soir. sa. sjt. e». 

Sow. SiL Sj& nSL 
Sow. SiL Sj& «22. 

Sow. SiL Sri. esa 

M*C.PaLFo&31& 
Pha PaL Foa. IIL 
Sow. SiL Stl eUL 
Salt SiL 17& 
PhiLG.Sar.iL247. 
Sow. SiL Sy%. 61& 
Sow. sa 87L e32. 
Port 6. Ben. 387. 
Salt S0W.S.S71.622. 
M-CPaLFoaidld. 
PortaBep.37a 
Fortiea, G. Jonr. 
SowTffiL Syau 004. 
M*C. 8fL !• oa. 9. 
Port G. Bep. 373. 
Pba Ptf. f^ 112. 
M'C PaL FoflL 320. 
Pcnrt G. Bep. 37L 
M*CPaLFoa.40S. 



Beakeaf 



STW. 



BriJRiteer, Kildare. 
Mullock, Ayr, ~ 
Ginran, Ajrr. 



F 
AjTmestey. 

Stipcr 



Old 



I^dlow.Ti 
Lodlow, 
Ludlow, Fcntteru 



CnnrdeB^r. 

Lndlow. 

Pentland mOfli 
Woc'itAck Bey. 
Mocktree.Abba]e7. 
Wbitfldd Qnanr. 



Lodlow. 
Glenqaenila^ Ayr. 



HorebClMpeL 



Tlnuukea, N. Welea. 
Baggy Point, Bmlrfavl 



PhaaSiir.a249. 
M'C.P.Fofl.Apn.va 
Sow. Sa Syc m. 
WC. PaLFoa.31&.) 
8altG^oiir.Ta377. 
Sharpe,G.J.atl3. 
Sow. saSya.<t2L 
Sow. sa Sys. 621. 
M*C. Pal Foa 322. 
Sow. sa Syai 622. 
Sow. sa Sya. 620. 
Sow. sa 1^ 62L 

M'C. Sn. Foa. 7. 
Sow. sa Sya. 642. 
Sow. sa Syn 004. 



Ag. sa Sya. 5». 
Ag. sa Sya. 602. 
Ag. sa Sya. 59a 



Midock, PettMrwtn, T^ 



KaukL 

HocebCkapd. 

Bale, ConistoiL 

Ardwea 

Sew Mill, BQath. 

Leintwardine. 



Leintwardixie. 
MiddletonHea 
Ayneatry. 
Ajnoeatiy* 

LettflnhaabeBj. 

Gcrlhr|na(iMlL 

HorebCbapeL 



HerefordahireL 
WUtbetch. 
WhUhetch, Shropahtre. 




Ortho. Unearia. 
0. calamlteoBL 
(>rth. atrietuiiL 
0. artlcaletiuiL 
Ortb. diatane. 



■ Lltoitea ertlculefek 
' Criaeia pxinuBvunL 
fe Criaeia SedgwicUL 
« 0. 



i Crlads visutrlouauiiL 
k Phrag. intermedium 
1 OrthMeraap7rilonn& 
"■Ortb. BubfiuBlbnne. 
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Namb. 






Hub. 


Phil. 


SSDO. 


Irish, M'Cot. 


AUTHOBITT. 


Locality. 


• 

« 
« 
« 

« 
« 
« 
« 

« 
« 

« 
« 

• 

« 
» 
» 


* 
• 


^ 

& 


^ 


p 


1 


i 


f 






• 
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PJSCtS— continued. 

Cephalaspis LloydiL 
Cl&eiracanthus MurchisonL 

n minor. 
Chelrolepis Traillii. 

M uragus. 
Ctenacanthus oraatus. 
Diptenu macrolepidotus. 
Holophtychyus Nobillissi- 

vojia. 
Onchus arcnatns. 

„ MurchisonL 

„ semistriatus. 

„ tenuistiiatus. 
Osteolepis macrolepidotus. 

„ microlepidotufl. 

Plectrodus mirabilis. 
Thelodus parvidens. 
Sphagodus pristodontus. 
Sclerodns pustnliferus. 


Ag.SaSyt.694. 
Ag. Sil. Sys. 60L 
Ag. Sil. Sys. 60L 
Ag. sa Sys. 60L 
Ag. sa Sys. 601. 
Ag. sa Syi. 697. 
Ag. sa Sys. 699. 

Ag.SaSyB.699. 
Ag. sa Sys. 696. 
Ag. sa Sy& 696. 
Ag. sa Sys. 607. 
Ag. Sil. Sys. 607. 
VaL and Pent. Sa 

Sys. 601. 
Val. and Pent Sil. 

Sys. 60L 
Ag. sa Sys. 606. 
Ag. sa Sys. 606. 
Ag. sa £6rs. 606. 
Ag. sa Sys. 60& 


Hereford. 

Gamrie. 

Stromness, Moray. 

Pomona. 

Gamrie. 

Abergavenny. 

Downton Castle. 

Crickhowea 
Bromyard. 
Southstone rock. - 
Ludlow. 

Ludlow Bonebed. 
Cromarty. 

Caithness. 

Ludlow Bonebed. 
Ludlow Bonebed. 
Ludlow Bonebea 
Ludlow Bonebed. 







In the foregoing list, the names at the bottom of each page are synonymes, to 
which reference is made by small letters from the more recent names in the list, as 
given higher up in the same page. 
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JOUBKIL OF THI OaOLOOIGAX 80CIETT OF DVBLnr. 



Nams. 



M 

n 
w 

« 
M 

n 



CEPHALOPODA-^OfU; 

OitboctfM attenuatnnL 
ATellnll. 
t^acnUformflP. 
BaxrandU. 
bilineatuin^. 
brericoDicniD. 
BroDgnlarUL 
bnllaiain*. 
canaUcolatam. 
cmiralo. 
ooralliforme. 
dimidiatuixL 
distana. 
encrinale. 
elongatodnGtaiiL 
exoentricmiL 
flloBom. 
gregariiUB. 
lbex«. 

Imbrlcatum. 
laqueatnnL 
Uneolatnm. 
Lndenae*. 
MaclarenL 
Marloense. 
Moektreenn. 
nnmmidariiim. 
penuumlatniiL 
per-eleguit'. 
politom. 
Fomeroense. 
pxinuBTiunf. 
Btrlatnm. 
subgregariiizn. 
•ubandDlatmnK 
tentacnlare. 
tenuiaiinnlatiiiiL 
tcsmiciiictiiiiL 
tenaistciatQin. 



n 

n 
«* 

i» 

n 
II 

N 
tl 

n 
n 

« 

« 
II 
fi 
n 
II 
« 
ft 



II 



II 



taxtOe. 
torqnatiim. 
tradieale*. 
TagaiiB. 
Taginatam. 
m' TentrioosnmJ. 
Phragmocenis arcaatumk. 
n compreMum. 
„ tntermedinm. 
„ nautUeam. 
„ pyrffomifli. 
f, ▼entricosniiL 
Poterlocenu approxlma- 

tum". 
TreUKenm biBlpboiiatam. 
„ ■eraiportltiiiiL 

PISCES. 

Cephalaspis LydlL 
rostratua 
LeifiAii. 



II 



II 



AVTHOBITT. 



8o«r.Saftr&682. 
SaltSIL.50. 
SaltP.F06.Ap. p.yL 
Salt.aJ(nir.TiL177. 
H*a Pal. FO0. 819. 
Port G. Rep. 873. 
Port G. Rep. 868. 
Sow. SiL Sys. 60L 
Sow. SiL Sya. «B. 
iraPaLFoaSU. 
irC SU. Foa 4. 
Sow. Sil. Sys. aMi 
Sow. Sil. Sya 819. 
Salt SU. 60. 
Port G. Rep. 873. 
Sow. SIL Sya 68L 
Sow. 80. Sya 630. 
Sow. SiL Sya. 61ft 
Sow. SiL Sya 623. 
Sow. SiL l^a 690. 
IfCPaLFoaBKL 
PhiL Pal F08. UL 
Sow. SiL Sya 619. 
Salt SiL 176L 
PhiL G. Sot. iL 247. 
Sow. SiL Sya 616. 
Sow. Sil. Sya 682. 
Port G. Rep. 867. 
Salt Sow.S.Sya632. 
M'G.PaLFoa816. 
Porta Rep. 87a 
Forbea G. Jour. 
Sow. SiL Sys. 604. 
M'C. Sa !• 08. 9. 
Port G. Rep. 878. 
Pha PaL Ym. 113. 
H*C. PaL Foa 820. 
Port G. Rep. 871. 
M«C. PaL Foa 406. 

PblLGSor. iL349. 
M*C.P.FoaApp.vIL 
Sow. SiL Sya 604. 
H'C. PaL Foa 81&. 
SaltG. Jour.TiL 877 
Sbarpe,G.J.iLtl3. 
Sow. SiL Sya 621. 
Sow. sa Sya. 621. 
M'C. Pal F08. 822. 
Sow. SiL Sya 622. 
Sow. SiL Sya 620. 
Sow.- SiL Sya 63L 

M*G. SiL Foa 7. 
Sow. SiL Sya. 643. 
Sow. SiL Sya. 004. 



Ag. SiL Sya 589. 
Ag. SiL Sya 693. 
Ac. SIL Sya 698. 



LOOAUTH 



Banks of Onay. 

SttperStoiiaa w. 

Bnnteer, KUdara 

MuUockf Ayr, Tiraaakea. 

Girvan, Ajrr. 

Tinuiakea. 

Desertereal 

IfalTema, Uandilo. 

LedbUTi 

Kendal, UaBdUo. 

Blackwater. 

Radnor Fonst 

Aymestry. 

super Stooea W. 

Tlmaskea. 

Old Radnor. 

Ludlow, ToUsneonnor. 

Ludlow, Trrona. 

Ludlow, Marwood. 

Lndlow, Ferriter'a 

Westmoreland. 

Cro/deBay. 

Ludlow. 

Pentland Hilla 

Wooltack Bay. 

Mocktree, Abberley. 

Whitfield Qoany. 

Deaartcreat 

Ludlow. 

Glenqqapple, Ayr. 

Desertcreat 

Radnorshlrei 

HorebChapeL 

Ardum, Boocaon. 

Tlmaskea, N. Wales. 

Ba^QT Point, BmalifSart. 

Slm>pahlra 

TimMlKa, Balfc 

Molock, Petherwin, Tir- 



Men. 



I 



Freahwaler, East 

KendaL 

HorebCbapeL 

Bala, Goniston. 

ArdwelL 

Saw Mill, Bnllth. 

Leintwardina 

Ayneatry, TirasAea. 

LeintwanUne. 

Middleton HalL 

Ayneatry. 

Ajrmestiy* 

Lettonhanballjr. 
GorlhryniadL 
Horeb ChapeL 



HerefbrdshireL 
Wbitbatch. 
Whithatcb, Shropshire 



Phil 



i^ 



8 



3 



I 



SSDO. 



i 



Irish, M^ot. 



f 



lip- 



U3 



« 



Ortho. Unearia 
0. calamitenm. 
Orth. striatum. 
O. articnlatnm. 
Orth. distana 



' Lltoiles articulatak 
' Criseia priniflBviim* 
k Criseis SedgwicUL 
I 0. per-elegiina 



i Criseis ▼entrlouBuiii. 
k Pbrag. intermedium 
* Orthoceras pyrifi)nn& 
' Ortii. Babranfonne. 



KELLY — GEATWACKE KOCKS. 
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Namb. 


AUTHOBITT. 


LOCALITT. 


Hub. 


Phil 


Seoo. 


Ibish, M*Cot. 


• 

s 

« 
« 

« 
« 

« 
« 
« 

« 
« 

• 

» 

• 
• 


-• 


^ 

s* 


1 Lower. 


• 


• 


a 


1 


• 




• 


PISCES— eon<intwdL 

Cheiracanthus MurchiaonL 

n minor. 
Chelrolepis Traillli. 

n vangus. 
Cteuacanthns omatus. 
Diptems macrolepidotus. 
Holophtycliyus Nobilliasi- 

mua. 
Onchus arcoatns. 

„ HnrchisonL 

tt semistriatus. 

„ tenuistriatus. 
Osteolepis macrolepidotus. 

„ microlepidotus. 

Plectrodus mirabiUs. 
Thelodus parvidens. 
Sphagodus pristodontus. 
Sderodus pustolifems. 


Ag. SIL Sys. 694. 
Ag. SiL Sys. 60L 
Ag. SiL Sys. 60L 
Ag. SiL Sys. 60L 
Ag. SiL Sys. 60L 
Ag. SiL Sys. 697. 
Ag. SiL Sys. 699. 

Ag. SiL Sys. 699. 
Ag. SiL Sys. 69& 
Ag. SiL Sys. 696. 
Ag. SiL Sys. 607. 
Ag. Sil. Sys. 607. 
VaL and Pent. SiL 

Sys. 601. 
Val. and Pent Sil. 

Sys. 60L 
Ag. SiL Sya. 606. 
Ag. SiL Sys. 60& 
Ag. SiL Sjn. 606. 
Ag. SiL Sys. 60& 


Hereford. 

Qamrie. 

Stromneas, Moray. 

Pomona. 

Gamrie. 

Abergavenny. 

Downton Castle. 

CrickhowelL 
Bromyard. 
Soutnstone rock. ■ 
Ludlow. 

Ludlow Bonebed. 
Cromarty. 

Caithneaa 

Ludlow Bonebed. 
Ludlow Bonebed. 
Ludlow Bonebed. 
Ludlow Bonebed. 









In the foregoing list, the names at the bottom of each page are synonymes, to 
which reference is made by small letters from the more recent names in the list, as 
given higher up in the same page. 



